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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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2. WATER CYCLE 
2A. General 


PRECIPITATION-RUNOFF 
SYSTEM: USER’S MANUAL, 
Geological Survey, Denver, CO. Water Resources 


MODELING 


Div. 
For primary bibliographic entry see Field 2E. 
W89-06988 


DIGITAL SIMULATION OF THE GLACIAL- 
AQUIFER SYSTEM IN SANBORN AND PARTS 
OF a Ee MINER, HANSON, DAVISON, 

AND JERAULD COUNTIES, SOUTH DAKOTA, 
— Survey, Huron, SD. Water Resources 


For. primary bibliographic entry see Field 2F. 
W89-07075 


HYDROLOGIC RECONNAISSANCE OF THE 
re RIVER BASIN, ALASKA, 1982- 


Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

C. E. Sloan, D. R. Kernodle, and R. Huntsinger. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4089, 
1986. 18p, 10 fig, 8 tab, 9 ref. 


Descriptors: *Water resources data, *Wild rivers, 
*Alaska, *Surface groundwater relations, *Hydro- 
logic systems, *Unalakleet River, Low flow, 
Groundwater movement, Streamflow, Discharge 
frequency, Groundwater recharge, Water quality, 
Ecosystems, Water supply, Flooding. 


The Unalakleet River, Alaska, from its headwaters 
to the confluence of the Chiroskey River has been 
designated as a wild river and is included in the 
National Wiid and Scenic Rivers System. Yearly 
low flow, which occurs during the winter, is sus- 
tained by groundwater discharge; there are few 
lakes in the basin and the cold climate prevents 
winter runoff. The amount of winter streamflow 
was greatest in the lower parts of streams with the 
exception of the South River and was apparently 
proportional to the amount of unfrozen alluvium 
upstream from the measuring sites. Unit discharge 
in late winter ranged from nearly zero at the 
mouth of the South River to 0.24 cu ft/sec/sq mi 
in the Unalakleet River main stem below Tenmile 
River. Summer runoff at the time of the reconnais- 
sance may have been slightly higher than normal 
owing to recent rains. Unit runoff ranged from a 
low of 1.0 cu ft/sec/sq mi at the South River, to a 
high value of 2.4 cu ft/sec/sq mi at the North Fork 
Unalakleet River. Flood marks were present in the 
basin well above streambank levels but suitable 
sections to measure the maximum evident flood by 
slope-area methods were not found. Flood peaks 
were calculated for the Unalakleet River and its 
tributaries using basin characteristics. Calculated 
unit runoff for the 50-year flood ranged from about 
17 to 45 cu ft/sec/sq mi. Water quality was good 
throughout the basin, and an abundant and diversi- 
fied community of benthic invertebrates was found 
in samples collected during the summer reconnais- 
sance. Permafrost underlies most of the basin, but 
groundwater can be found in unfrozen alluvium in 
the stream valleys, most abundantly in the lower 
part of the main tributaries and along the main 
stem of the Unalakleet River. Groundwater sus- 
tains river flow through the winter; an estimate of 
its quantity can be found through low-flow meas- 
urements. Groundwater quality in the basin ap- 
song to be satisfactory for most uses. Currently, 
ittle groundwater is used within the basin. The 
water supply for Unalakleet is obtained from a 
well and gallery in a small valley north of the 
airport, outside the Unalakleet River basin. (Au- 
thor’s abstract) 

W89-07114 


LANDSLIDES CAUSED BY RAPID GROUND- 
WATER CHANGES, 


Hong Kong Public Works Dept. Geotechnical 


Control Office. 

J. Premchitt, E. W. Brand, and H. B. Phillipson. 
IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 87-94, 1 tab, 9 
fig, 27 ref. 


Descriptors: *Rainfall intensity, *Geohydrology, 
*Groundwater, *Landslides, ‘*Hong Kong, 
Groundwater movement, Model studies, Theoreti- 
cal models, Slope stability, Excess rainfall, Rain- 
storms. 


A severe rainfall event occurs once every two 
years in Hong Kong, causing widespread land- 
slides which result in human casualties and exten- 
sive damage. Recently it has been established that 
these landslides are largely caused by short-period, 
high-intensity rainfall, with nearly all failures oc- 
curring within a few hours of peak intensity. 
Therefore, the failures are mainly attributable to 
rapid transient variations in groundwater condi- 
tions. These findings contradict previously accept- 
ed theories on failure mechanisms. A new theoreti- 
cal model is being examined in Hong Kong to 
explain the rapid landslide response following 
high-intensity rainiaii based on well-defined hills- 
lope hydrological theories. Using this model, it 
should be possible to formulate a simplified equa- 
tion for the rise in groundwater pressures for sub- 
sequent use in slope stability calculations. These 
calculations should include, among other factors, 
the critical rainfall intensity and its duration, the 
slope angle, the thicknesses and ilities of 
the various strata in the subsurface, and the catch- 
ment characteristics of the upper hillside area 
which generates the subsurface flow down the 
slope. In addition, subsurface erosion pipes and 
tunnels which exist in some of Hong Kong’s hills- 
lopes, especially those covered with colluvium, are 
believed to be particularly x (See also 
W89-07178) (White-Reimer- 

W89-07186 


MODEL FOR PREDICTING GROUNDWATER 
LEVEL RESPONSE TO METEOROLOGICAL 


CHANGES, 
Southampton Univ. (England). Dept. of Civil En- 


eering. 

. E. Barton, and R. I. Thomson. 
IN: Groundwater in Engineering Seats fe 
Geological Society, London. 1986. p 35-3 1,5 fig, 
33 ref, 2 append. 
Descriptors: *Surface-groundwater relations, *Me- 
teorological effects, *Model studies, *Geohydro- 
logy, *Groundwater movement, *Hydrologic 
budget, *Groundwater, Soil water, Rainfall, Per- 
meability, Water table fluctuations, ~~: - 
ation, Plateau Gravel, Barton Clay, pshire, 
England, Landslides. 


A simple model, based on the overall soil water 
balance, has been developed for the prediction of 
groundwater levels in nse to mayen 
changes. The model consists of we eee 

soil moisture deficit model which daily ae 
fall and potential evapo-transpiration data to esti- 
mate the effective rainfall entering the ground 
beyond the influence of evapo-transpiration; and 
(2) A model relating the effective rainfall to the 
water table and — the groundwater level 
response. Rainfall, potential evaporation and water 
level records are required for at least two years in 
order to perform a split record test. The data from 
the first year are used for calibrating, and data 
from the second year for testing the model. The 
model has been applied to a cliff top site adjacent 
to the degrading coastal cliffs at Naish Farm, near 
Highcliffe, Hampshire. The necessary data was 
collected over the two year period from October 
1982 to October 1984. The groundwater level data 
used is for the upper permeable layer of Plateau 
Gravel. The Plateau Gravel acts as a groundwater 
store, supplying seepage both down into the under- 
lying Barton Clay and, under winter conditions, 
outwards to the cliff face. The meteorological data 
were obtained by setting up a local weather sta- 
tion. The results show a good model fit to the 
observed data. The model is suitable for general 
application, and may prove valuable for areas with 
active landslides as a means of understanding the 
incidence and rates of slope movements. (See also 
W89-07178) (Author’s abstract) 


W89-07208 


TYPES OF BASINS WITHOUT DRAINAGE 
AND FACTORS AFFECTING THE WATER 
CYCLE IN THEM IN THE PRESENT-DAY 
LANDSCAPE OF THE MASURIAN LAKE- 


Polish "Academy of Sciences, Mikolajki. Inst. of 
Ecology. 
M. Kruk. 


Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 655- 
678, 1987. 9 fig, 5 tab, 14 ref. 


Descriptors: *Closed basins, *Watersheds, *Wet- 
lands, *Drainage basins, *Mires, Poland, Hydro- 
logic cycle, Geomorphology. 


The gree oy! agents determining the nature of the 
water cycle in various types of basins without 
surface drainage under the climatic conditions of 
north-eastern Poland were investigated by tracing 
the spatial distribution and analyzing water-table 
variations in the basins. An important relationshi 
was found between the magnitude of seasonal fall 
of the water level in a mire situated in a basin 
without runoff and the proportion of the mire 
surface area in the total area of the basin. In a 
hummocky lakeland there are basins 
with mires in them, as well as whole areas without 
surface drainage where seasonal retention of water 
and its long-term storage are favored to a variable 
extent. (Author’s abstract) 

W89-07516 


INFLUENCE OF THE MIRE aT IN 

A DRAINAGELESS CATCHMENT AREA ON 

THE TROPHIC STATUS OF MIRE WATERS, 

nolan Academy of Sciences, Mikolajki. Inst. of 
lo 

For rd bibliographic entry see Field 2H. 

W89-0751 


TESTS OF THE CREAMS MODEL ON AGRI- 
CULTURAL FIELDS IN VERMONT, 

Vermont Agency of Natural Resources, North 
Waterbury. t. of Environmental Conservation. 
For primary bibliographic entry see Field 5B. 
W89-07552 


ESTIMATION OF 


RECURSIVE PARAMETER 
HYDROLOGIC MODELS, 
Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

H. Rajaram, and K. P. Georgakakos. 


Water Resources Research WRERAO, Vol. 25, 
No. 2, p 281-294, February 1989. 5 fig, 3 tab, 22 
ref, append. EPA contract 812329-01-0 and Hydro- 
logic Research Laboratory, National Weather 
Service, NOAA, cooperative agreement 
NA86AA-H-HY 126. 


Descriptors: *Parametric hydrolog;, *Rainfall- 
runoff relationships, *Model studies, *Hydrologic 
models, *Watersheds, *Mathematical models, 
Woods Lake watershed, New York, Estimating. 


Proposed is a nonlinear filtering approach to recur- 
sive parameter estimation of conceptual watershed 
response models in state-space form. The concep- 
tual model state is augmented by the vector of free 

ters which are to be estimated from input- 
output data, and the extended Kalman filter is used 
to recursively estimate and predict the augmented 
state. The augmented model noise covariance is 
parameterized as the sum of two components: one 
due to errors in the augmented model input and 
another due to errors in the specification of aug- 
mented model constants that were estimated from 
other than input-output data (e.g., topographic and 
rating curve constants). These components depend 
on the sensitivity of the augmented model to input 
and uncertain constants. Such a novel parameteri- 
zation allows for nonstationary model noise statis- 
tics that are consistent with the dynamics of water- 
shed response as they are described by the concep- 
tual watershed response model. Prior information 
regarding uncertainty in input and uncertain con- 
stants in the form of degree-of-belief estimates of 





Field 2—WATER CYCLE 
Group 2A—General 


hydrologists can be used directly within the pro- 
posed formulation. Even though model structure 
errors are not explicitly parameterized in the 
present formulation, such errors can be identified 
through the examination of a one-step ahead pre- 
dicted normalized residuals and the parameter 
traces during convergence. The formulation is ex- 
emplified by the estimation of the parameters of a 
conceptual hydrologic model with data from the 
2.1 sq km watershed of Woods Lake located in the 
Adirondack Mountains of New York. (Author’s 
abstract) 

W89-07763 


CLIMATIC WATER BALANCE IN THE 
SOUTHWESTERN PART OF JAPAN (IN JAPA- 


NESE), 

Yamagata Univ. (Japan). Faculty of General Edu- 
cation. 

T. Aoyama. 

nyt Zasshi (Journal of Geography) 
CG L, Vol. 97, No. 6, p 606-610, 1988. 4 fig, 
13 ref. English summary. 


Descriptors: *Japan, *Hydrologic budget, *Evapo- 
transpiration, *Water deficit, *Water surplus, *Hy- 
drologic maps, Basins, Land use, Vegetation. 


Distribution maps of climatic water balance in the 
southwestern part of Japan are presented. The 
water balance was evaluated by bookkeeping pro- 
cedures based on the Thornthwaite system. Ac- 
cording to the concept of Russell’s climatic years, 
potential evapotranspiration, water surplus, water 
deficit and number of dry months were annuall 
evaluated and averaged for the period 1967-82. 
The distribution of the four components 
were made by using the mean annual values at 415 
stations. The maps show precise regional differ- 
ences among plains and basins and provide basic 
data, e.g., for studies of vegetation and land use. 
(Author’s abstract) 

W89-07777 


GENERALIZATION OF SCS CURVE NUMBER 
METHOD, 
Institute for Water Management, Budapest (Hun- 


gary). 

M. Bosznay. 

Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 139-144, February 
1989. 2 fig, 12 ref. 


Descriptors: *Runoff forecasting, *Mathematical 
models, —— methods, *Runoff volume, 
*Rainfall-runoff relationships, Numerical analysis, 
Hydrologic models, Land use, Soil types, Vegeta- 
tion, Soil water. 


A specific unrevised Soil Conservation Service 
(SCS) version of a runoff forecasting model is 
examined to generate simple graphs for use in the 
curve number (CN) method of runoff volume esti- 
mation. The graphs, as general solutions to the 
basic SCS formula, allow the user to adopt any 
considerations as to the quantification of variables 
involved in runoff estimation. The modified ap- 
proach incorporates the specific CN method, 
where the proper selection of CN requires the use 
of tables containing specifications on soil groups, 
patterns of land use and cover, types of farming 
treatment, and hydrologic conditions. The CN 
method is intended for use on an ungaged or 
unmonitored watershed. The present method in- 
corporates the specific CN method, so the latter 
has not been rejected, just generalized. (Geiger- 


PTT) 
W89-07800 


SELECTION OF STORMWATER MODEL PA- 
RAMETERS. 


’ 
University of the Witwatersrand, Johannesburg 
(South Africa). 
D. Stephenson. 
Journal of Environmental Engineering JOEDDU, 
Vol. 115, No. 1, p 210-220, February 1989. 6 fig, 1 
tab, 15 ref. 


Descriptors: *Urban hydrology, *Storm runoff, 
*Storm drains, *Infiltration, *Hydrologic models, 


Model studies, Computer models, Urban runoff, 
Roughness coefficient, Overland flow. 


Stormwater models, which are used extensively for 
stormwater drainage design and management, re- 
quire calibration. The parameters usually estimated 
by calibration include infiltration and roughness. 
Parameters that can be determined by measure- 
ment include catchment area, slope, and length of 
flow path. The dependency of parameter values on 
the level of model discretization was investigated. 
Experiments were performed on a small urban 
catchment, and results of different levels of discre- 
tization were compared to observed hydrograph 
volume and peak runoff. The only factor found to 
require adjustment based on the level of discretiza- 
tion and the size of subcatchment was the overland 
flow time. Small-scale discretization required a 
longer flow path or a higher Manning roughness 
cnaielent than coarse discretization to predict lag 
times correctly. (Author’s abstract) 

W89-07815 


RELATIONS BETWEEN PRECIPITATION 
AND SHALLOW GROUNDWATER IN ILLI- 
NOIS, 

Illinois State Water Survey Div., Champaign. Cli- 
matology and Meteorology Section. 

For primary bibliographic entry see Field 2F. 
W89-07869 


SEA-SALT INDUCED STREAMWATER ACIDI- 
FICATION, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field SB. 
W89-07932 


DEFINITION OF A CAPTURE ZONE FOR 
SHALLOW WATER TABLE LAKES, 

Western Australia Univ., Nedlands. Centre for 
Water Research. 

L. R. Townley, and M. R. Davidson. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 53-76, December 30, 1988. 12 fig, 24 ref, append. 


Descriptors: *Lakes, *Capture zone, *Aquifers, 
*Flow system, *Surface-groundwater relations, 
Shores, Boundary conditions, Lake morphology, 
Anisotropy, Groundwater movement, Hydraulic 
gradient. 


Lake-aquifer interaction was studied to develop 
simple relationships between easily measurable ge- 
ometrical and aquifer parameters and the bulk be- 
havior of the flow system. Attention was focused 
on shallow flow-through lakes which receive 
groundwater along the up-gradient shoreline and 
discharge lake water along the down-gradient 
shoreline. Although the flow system is physically 
three-dimensional, two idealized two-dimensional 
geometries, in plan and in vertical section, were 
studied in detail. The resulting potential flow prob- 
lems were solved using a boundary integral ap- 
proach, based on a Green’s function chosen to 
satisfy desired homogeneous boundary conditions 
on a semi-infinite strip. Results are presented for 
circular and elliptical I es in plan and for lakes so 
shallow that they are adequately represented in 
vertical section by a line at the surface. The size of 
an upstream capture zone, in which all groundwat- 
er flow eventually passes through the body of the 
lake, is defined in terms of the size of the lake, 
inter-lake spacing, aquifer saturated thickness, an 
anisotropy ratio, and the ratio of downstream to 
upstream hydraulic gradients. Even in cases where 
the net undwater inflow to a lake is zero, it is 
shown that a substantial throughflow can occur. 
(Author’s abstract) 

W89-08112 


THREE-COMPONENT TRACER MODEL FOR 
STORMFLOW ON A SMALL APPALACHIAN 
FORESTED CATCHMENT, 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

D. R. Dewalle, B. R. Swistock, and W. E. Sharpe. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 301-310, December 30, 1988. 2 fig, 1 tab, 25 ref. 


Descriptors: *Acid rain effects, *Rainfall-runoff 
relationships, ‘*Tracers, *Hydrologic models, 
*Storm water, *Flow, *Forest watersheds, *Alu- 
minum, *Water pollution sources, *Appalachian 
Plateau, Model studies, Isotopic tracers, Oxygen 
isotopes, Groundwater, Soil water, Channels, 

cipitation, Streams, Fish, Chemical properties. 


A three-component O18 tracer model recognizing 
contributions of groundwater, soil water, and 
channel precipitation was used to represent storm- 
flow in Fish Run, a small Appalachian Plateau 
forest stream. The traditional two-component 
model recognizing ‘old’ and ‘new’ water stormflow 
sources failed to explain runoff events in Fish Run, 
often giving ‘old’ water percentages of stormflow 
exceeding 100%. With the ponent 
model, channel precipitation contributions were 
computed from measured throughfall intensity and 
channel area. Example computations for a low- 
intensity frontal rainfall event using the three-com- 
ponent model gave stormflow contributions of 
0.9% for channel precipitation, 24.1% for soil 
water, and 75% for groundwater. Contributions of 
soil water to stormflows may explain levels of 
dissolved aluminum toxic to fish found in several 
Appalachian Plateau streams. (Author’s abstract) 
W89-08126 


RAINFALL MOVEMENT-A VALUABLE COM- 
gg T TO SHORT-TERM RAINFALL 
‘A, 


Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

J. Niemczynowicz. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 311-326, December 30, 1988. 7 fig, 2 tab, 32 ref. 


Descriptors: *Urban hydrology, *Rainfall-runoff 
relationships, *Simulation, *Hydrologic models, 
*Urban runoff, *Rainfall distribution, Urban areas, 
Rainstorms, Wind, Rainfall, Lund, Sweden, 
Gaging, Catchment areas, Hydrographs, Runoff 
volume, Error analysis. 


The lack of sufficiently-good short-term rainfall 
data causes errors in runoff simulation in urban 
areas. The rainfall input traditionally used in urban 
rainfall-runoff simulation models does not take into 
account areal and kinematic properties of intensive 
rainstorms which are relevant in this context. Rain- 
fall data used for runoff simulation may be comple- 
mented with rainfall movement parameters, whic 
in turn, can be calculated from high-altitude wind 
movement measured at most airports. On examina- 
tion of 10 rainfall events observed in Lund, it is 
shown that about equally good results in single- 
event runoff simulations may be obtained using 
rainfall data from 12 gauges on a 20 sq km area as 
when the data from only three gauges comple- 
mented with rainfall movement —— are 
used. This exemplifies benefits of using rainfall 
movement as additional information that may fa- 
vorably complement inadequate rainfall data. (Au- 
thor’s abstract) 

W89-08127 


INFLUENCE OF GENERAL CIRCULATION 
PATTERNS ON HUMID AND DRY YEARS IN 
THE CUYO ANDEAN REGION OF ARGENTI- 
NA, 

Centro de Investigaciones Regionales de San Juan, 
Santa Fe (Argentina). 

J. L. Minetti, and E. M. Sierra. 

International Journal of Climatology IJCLEU, 
Vol. 9, No. 1, p 55-68, January-February 1989. 3 
fig, 9 tab, 28 ref. 


Descriptors: *Climatology, *Climatic data, *At- 
mospheric pressure, *Precipitation, *Air circu'a- 
tion, *Argentina, Fluctuations, Meterological data 
collection, Seasonal variation, Climates, Weather 
patterns, Irrigation, Agricultural hydrology, 
Drought, Snowfall. 


Due to the population growth in the agricultural 
areas under irrigation in Cuyo (West Central Ar- 
gentina), the consequences of fluctuations in cor- 
dillerean river regimes, whose snowfalls provide 
water for irrigation, have begun to be felt acutely 





in recent years. Hemispheric and regional circula- 
tion patterns associated with two extreme hydrolo- 
gical (drought and excess) situations in Cuyo were 
investigated, searching for links between both 
scales. Important anomalies of hemispheric and 
regional occurrences have been observed when 
droughts and floods occur at the regional scale 
(upper level of the mountain range central Andes 
and Chilean Mediterranean zone). Precipitation 
fluctuations show a direct or inverse association 
with other South American regions (Uruguay and 
Islas Orcadas dei Sur) and also an important tele- 
connection between phenomena of extratropical 
latitudes. The anomalous monthly average pressure 
fields (regional scale) are generated by an increase 
(20 to 30 percent over the normal frequency) of a 
few persistent synoptic models, and by a westerly 
wave with ridge or trough over Islas Orcadas del 
Sur (South Orkneys Is.) or toward the west of 
Juan Fernandez. (Author’s abstract) 

W89-08132 


ADVANCES IN THE STUDY OF SUB-SAHA- 
RAN DROUGHT, 

National Aeronautics and Space Administration, 
New York. Goddard Inst. for Space Studies. 

L. M. Druyan. 

International Journal of Climatology IJCLEU, 
Vol. 9, No. 1, p 77-90, January-February 1989. 10 
fig, 40 ref. 


Descriptors: *Drought, *Climatology, *Air circu- 
lation, *Africa, *Arid lands, *Precipitation, Air- 
water interfaces, Albedo, Rainfall, Hydrologic 
cycle, Evapotranspiration, Climates, Atmospheric 
pressure, Model studies. 


The scientific community has responded to the 
protracted sub-Saharan drought with a variety of 
research projects and publications. Related re- 
search has dealt with the spatial or temporal analy- 
sis of rainfall anomalies, the local or distant atmos- 
pheric circulation characteristics that precede or 
accompany the anomalies, or the influence via 
teleconnections of remote sea-surface temperature 
(SST) anomalies on Sahel precipitation. General 
circulation models have been profitably utilized to 
test several hypotheses related to sub-Saharan 
drought, including the impact of changed albedo, 
surface roughness, surface evapotranspiration, and 
SST. A selection of the relevant literature is re- 
viewed, and research results are discussed. Conclu- 
sions indicate that certain ocean-atmosphere cli- 
mate systems combine to deprive the sub-Sahara of 
the moisture required for copious monsoon rains 
during some drought years, while during others, 
atmospheric dynamics over North Africa limit the 
number or intensity of the wave disturbances that 
initiate the moist convection associated with much 
of that region’s summertime rainfall. (Author’s ab- 
stract) 

W89-08133 


2B. Precipitation 


RESULTS OF EXTERNAL QUALITY-ASSUR- 
ANCE PROGRAM FOR THE NATIONAL AT- 
MOSPHERIC DEPOSITION PROGRAM AND 
NATIONAL TRENDS NETWORK DURING 
1985, 

Geological Survey, Denver, CO. Water Resources 


iV. 
For primary bibliographic entry see Field 7A. 
W89-07060 


COMPUTER PROGRAM FOR GEOCHEMICAL 
ANALYSIS OF ACID-RAIN AND OTHER LOW- 
IONIC-STRENGTH, ACIDIC WATERS, 

Geological Survey, Trenton, NJ. Water Resources 


Div. 

For primary bibliographic entry see Field 5A. 
W89-07082 

PH STABILITY OF PRECIPITATION SAM- 
PLES, 

Environmental Monitoring and Services, Inc., Ca- 


marillo, CA. 
For primary bibliographic entry see Field 7B. 


W89-07283 
PROCESSES REGULATING THE CHEMISTRY 


Syracuse Univ., NY. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W89-07297 


ALUMINUM CHEMISTRY OF FOREST SOILS 
STRONGLY AFFECTED BY ACID ATMOS- 
PHERIC DEPOSITION NETHER- 
LANDS AND IN DENMARK, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field 5B. 
W89-07298 si 


ALUMINUM LEVELS IN SUB-SURFACE 
DRINKING WATER SUPPLIES AND THE 
EXTENT OF ACIDIC DEPOSITION, 
Environmental Health Directorate, Ottawa (Ontar- 
io). Inorganic Chemistry Section. 

For primary bibliographic entry see Field 5B. 
W89-07299 


EFFECT OF PH ON SO2 UPTAKE BY AQUE- 
OUS DROPLET SURFACES, 
Boston Coll., Chestnut Hill, MA. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5B. 
W89-07346 


ALDEHYDE-BISULFITE ADDUCTS: THER- 
MODYNAMICS AND KINETICS, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Environmental Engineering Science. 

E. C. Betterou, T. M. Olson, and M. R. Hoffman. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 599-604, 3 tab, 14 
ref. 


Descriptors: *Acid rain, *Air pollution, *Chemis- 
try of precipitation, *Sulfur compounds, *Chemi- 
cal reactions, *Aldehydes, *Thermodynamics, Ki- 
netics, Electrons, Acid dissociation constants, 
Mathematical models, Bisulfite, Symposia. 


Aldehyde-bisulfite adducts, such as alpha-hydroxy- 
methanesulfonate may be important reservoirs for 
S(IV) in naturally occurring water droplets such as 
fog, mist, cloud and rain, but little is known about 
their thermodynamic and kinetic properties and so 
far only one S(IV) adduct has actually been identi- 
fied in a natural sample (i.e. alpha-hydroxymethan- 
esulfonate in fog). The electron withdrawing abili- 
ty of the substituent R-, in a series of aldehydes R- 
CHO, were correlated with some important ther- 
modynamic and kinetic parameters for their reac- 
tions with S(IV) and H20O, so that potentially 
important S(IV) reservoirs can be identified and 
actively sought in natural samples. These correla- 
tions may also be useful in estimating other ther- 
modynamic and kinetic parameters, for improving 
analytical! methodology and for substitution into 
mathematical models. To this end, the stability 
constants of two more aldehyde-bisulfite adducts 
have been determined and the acid dissociation 
constants of several alpha-hydroxyakyl-sulfonate 
salts have been measured. Besides being of intrinsic 
importance, the acid dissociation constants are rel- 
atively simple to measure and, therefore, provide a 
good means of rapidly evaluating the expected 
chemical behavior of an alpha-hydroxyakylsulfon- 
ate salt. It is shown that the Taft parameter, which 
is documented for a large number of substituents 
R-, and which is a measure of the electron with- 
drawing power of R-, can be used for correlating 
and making predictions of the chemical behavior 
of a closely related set of aldehydes of environ- 
mental significance. It is also apparent that the 
correlations could usefully be extended to include 
ketones. Most of the aldehydes and ketones al- 
ready identified in polluted urban environments are 
unlikely to be good S(IV) reservoirs. For example, 
acetaldehyde, propanol, n-butanal, n-pentanal, and 
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n-hexanal have the sum of Taft parameters < or = 
0.5 and, by calculation, little affinity for H2O or 
S(IV) would be expected. Therefore, high concen- 
trations are not expected. (See also W89-07234) 
(Miller-PTT) 

W89-07347 


METAL-BISULFITE COMPLEXES: THERMO- 
DYNAMICS AND KINETICS, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Environmental Engineering Science. 

M. H. Conklin, and M. R. Hoffman. 

IN: Preprints of Papers Presented at the 194th 
ACS Nationai Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. '1987. p. 605-607, 2 fig. 


Descriptors: *Acid rain, 
*Sulfur compounds, *Chemistry of precipitation, 
*Air pollution, *Chemical reactions, *Thermody- 
namics, Kinetics, Metals, Sulfur, Iron, Copper, Ox- 
idation, Electron transfer, Bisulfite, Symposia. 


a better understanding of the factors 

may be important in determining the rate 

pew extent of oxidation of S(IV) and SVD, as well 

as the factors which may be important in S(IV) 

transport in water droplets such as fog, cloud, mist 

-—< rain, laboratory studies were conducted to 

investigate the reaction of Cu(II) with S(IV) and 

the reaction of fae G8 with S(IV). The experimen- 

tal techniques used included ESCA, X-ray diffrac- 
tion, Raman, IR, ESR and UV-visible 


trop ry. 

reduction of both Cu(II) and Fe(III) by S(IV) a 
found to be too slow to support the 

invoked Backstrom radical mechanisms for the 
catalyzed autooxidation of S(IV) and a ternary 
complex such as O2-Fe-S(IV) may be involved. 
The stability constants for Cu(tll)- SV) complex- 
ation seems to be too low com to those of the 
most reactive aldehydes to ww these metals to 
compete with the aldehydes as significant reser- 
voirs of S(IV) in natural systems, even if they did 
not lead to oxidation of the S(IV). The mec! 

for the internal redox reaction between Fe(III) and 
S(IV) is discussed and various pathways for the 
formulation of the pms gl species were ex- 
amined to determine the most probable equilibrium 
species. Results are interpreted by comparing the 
formation of Fe(III)- species with other 
Fe(III) complexes. The formation of a discrete 
Fe(III)-S(IV) complex as a prelude to the Fe(III)- 
catalyzed autooxidation of Sav) j is thought to be 
the most probable catalytic pathway. (See also 
W89-07234) (Miller-PTT) 

W89-07348 


RATE OF REACTION OF METHANESUL- 
FONIC ACID, DIMETHYL SULFOXIDE, AND 
DIMETHYL SULFONE WITH HYDROXYL 
RADICAL, 


Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. Div. of Marine and Atmospheric 


P. J. Milne, R. G. Zika, and E. S. Saltzman. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 616-617, 9 ref. 


Descriptors: *Chemistry of precipitation, *Acid 
rain, *Chemical reactions, *Sulfur compounds, 
*Acid rain, *Cloud liquid water, *Aerosols, Hy- 
droxyl radical, Symposia. 


A series of measurements of the rates of reaction of 
methane sulfonic acid (MSA), dimethylsulfoxide 
(DMSO) and dimethylsulfone (DMSO2) with OH 
in aqueous solution were undertaken in order to 
verify previous results for MSA and to investigate 
the reactivity of DMSO and DMSO2 with OH. 
Preliminary results are presented and implications 
for the lifetime of these compounds, in both cloud 
waters and aerosol particles, are discussed. Deter- 
mination of the rate constants for the reaction of 
hydroxyl radical with these sulfur-oxy species was 
carried out using a competition kinetic method. 
Hydroxyl radical were produced in solution by 
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laser flash photolysis of dilute solutions of hydro- 
gen peroxide. Time resolved absorption spectra of 
the solutions were taken after the flash using an 
intensified gated silicon diode array detector. The 
reactions were monitored for up to 20 microse- 
conds after the photolyzing flash. The concentra- 
tion of OH in solution was measured by monitor- 
ing the absorption of the thiocyanate radical. This 
indirect approach was because of the 
low value of the extinction coefficient of OH and 
the apparent lack of absorbing transients from the 
reaction of the sulfur-oxy species at the wave- 
length range studied here (275-575 nm). The deter- 
mined oy constants for the compounds measured 

were found to decrease in the order DMSO > 
MSA > DMSO2. (See also W89-07234) (Miller- 


PTT) 
'W89-07351 


OXIDATION OF REDUCED SULFUR COM- 
POUNDS BY HYDROGEN PEROXIDE IN 
AQUEOUS MEDIUM, 

Illinois Univ. at Urbana-Champaign. Environmen- 
tal Research Labs. 

Y. G. Adewuyi, and G. R. Carmichael. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 618-620. 


Descriptors: *Chemistry of precipitation, *Air pol- 
lution effects, *Acid rain, *Chemical reactions, 
*Oxidation, *Sulfur compounds, *Kinetics, Hydro- 
gen peroxide, Hydrolysis, Symposia. 


Reduced sulfur compounds in the environment are 
believed to impact significantly on acidity of pre- 
pene cae in remote areas, formation of sulfur aero- 
in marine atmosphere and organic chemistry 
hb seawater. An understanding of the mechanisms 
and kinetics of chemical transformations of these 
compounds in aqueous medium is essential in de- 
termining the fate of these compounds in the envi- 
ronment and in implementing control strate, — 
The kinetics, mechanisms, and stoichemistry o! 
oxidations of dimethyl sulfide and carbon disulfide 
by yn — in aqueous solutions have 
photometrically. Oxida- 
fide by hydrogen peroxide to 
dimethyl sulfide is bimolecular (unit order with 
respect to both H202 and DMS) and is subject to 
catalysis by strong acids. The rate coefficient is 
fairly constant between pHs of 2 and 6, increases 
drastically at pH 1 and below, and decreases sub- 
stantially at pH 7. The oxidation of carbon disul- 
fide by hydrogen peroxide to sulfate in alkaline 
medium (pH < or = 11) is controlled by the 
hydiolysis step. The reaction of CS2 with the 
OH(-) ion is the rate-determining step and pro- 
ceeds by the formation of dithiocarbonate com- 
plex. The linear increase as a function of OH(-) ion 
concentration for the pseudo-first-order rate con- 
stants for both the formation and decomposition of 
the dithiocarbonate com; mg oe leads to the concept 
of a bimolecular course for both steps. The forma- 
tion rate of sulfate increased exponentially with 
time and was also found to be dependent on the 
rate of hydrolysis. In addition, production of sul- 
fate showed large induction periods suggesting 
either a complex mechanism or formation by = 
ondary reaction. With pH < or = 7.41, the 
dominant product of oxidation was colloidal 
The resulting milkiness (due to the suspensions ‘of 
sulfur), coupled with the fact that the hydrolysis 
step was very slow, made spectrophotometric anal- 
ysis impossible in this range. (See also W89-07234) 
(Miller-PTT) 
W89-07352 


SULFUR GAS EMISSIONS FROM 
SOIL, LEAF LITTER, AND LIVIN 

OF A TROPICAL RAINFOREST, 

Georgia Univ., Athens. Dept. of Botany. 


For primary bibliographic entry see Field 5B. 
W89-07388 


DYNAMICS OF SULFUR EXCHANGE AT THE 
AIR/FOREST CANOPY INTERFACE: A 
REVIEW OF THROUGHFALL INFERRED 
DEPOSITION RATES, 


Colorado Univ. at Denver. Center for Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2K. 
W89-07508 


QUANTIFYING THE RELATIONSHIP BE- 


CIPITATION ON BERMUDA, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For pomeeey bibliographic entry see Field 5B. 
W89-07 


MODELS OF CLOUD CHEMISTRY, 
Toronto Univ. (Ontario). Dept. of Physics. 
For primary bibliographic entry see Field 5B. 
W89-07661 


MEASUREMENTS OF THE SIZE-DEPEND- 
ENCE OF SOLUTE CONCENTRATIONS IN 
CLOUD DROPLETS, 

Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen. 

J. A. Ogren, J. Heintzenberg, A. Zuber, K. J. 
Noone, and R. J. Charlson. 

Tellus TELLAL, Vol. 41B, No. 1, p 24-31, Febru- 
ary 1989. 4 fig, 2 tab, 24 ref. Swedish National 
Science Council Grant G-GU8428-100 and NSF 
Grants ATM83-18028 and ATM86-07377. 


Descriptors: *Particle size, *Cloud liquid water, 
*Measuring instruments, *Acid rain, *Cloud chem- 
istry, *Cloud formation, *Droplets, Counterflow 
virtual impactor, *Sampling, Sweden, Condensa- 
tion, Optical properties. 


Measurements of the particulate material and 
water vapor released when cloud droplets evapo- 
rate are used to ine the amount and concen- 
tration of material contained in the droplets. Drop- 
lets are sampled with a counterflow virtual impac- 
tor (CVI), which extracts them from the surround- 
ing = and eA ga them in a flow of warm, 
dry, filtered air. The resulting concentrations of 
water vapor, particulate number, and particulate 
light scattering coefficient are determined, allow- 
ing calculation of average droplet and particle 
radii, as well as the aqueous-phase concentration of 
non-volatile, soluble and insoluble (’solute concen- 
tration’). By changing the internal flows of the 
CVI, the minimum radius of droplets sampled is 
varied within the interval 4-15 micrometer. Meas- 
urements obtained in central Sweden in the 
summer of 1986, near the base of stratocumulus 
clouds, show that solute concentrations increase 
with droplet size by roughly a factor of 3 over the 
radius range 5-9 micrometers. This observation 
agrees with the hypothesis that condensational 
growth controls the droplet distribution near cloud 
base. (Author’s abstract) 

W89-07662 


IONIC CONCENTRATIONS AND INITIAL 
S(V)-OXIDATION RATES IN DROPLETS 
DURING THE CONDENSATIONAL STAGE OF 


CLOUD, 

Munich Univ. (Germany, F.R.). Meteorologisches 
Inst. 

For primary bibliographic entry see Field 5B. 
W89-07663 


MEASUREMENTS OF ATMOSPHERIC GAS- 
PHASE AND AQUEOUS-PHASE HYDROGEN 
PEROXIDE CONCENTRATIONS IN THE 
WINTER ON THE EAST COAST OF THE 
UNITED STATES, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 5A. 
W89-07665 


POTENTIAL FOR ELUCIDATING SULFATE 
AND ACIDITY PRODUCTION IN CLOUDS 
USING A MESOSCALE MODEL WITH QUASI- 
SPECTRAL MICROPHYSICS, 
Clermont-Ferrand-2 Univ., Aubiere (France). 


For primary bibliographic entry see Field 5B. 
W89-07666 


CLOUD CHEMISTRY RESEARCH AT WHITE- 
FACE MOUNTAIN, 

State Univ. of New York at Albany. Dept. of 
Atmospheric Science. 

For primary bibliographic entry see Field 5B. 
W89-07667 


OXYGEN ISOTOPE CHANGES IN TROPICAL 
ICE, QUELCCAYA, PERU, 

Washington Univ., Seattle. Quaternary Research 
Center. 

For primary bibliographic entry see Field 2C. 
'W89-07706 


PRECIPITATION FLUCTUATIONS OVER 
GLOBAL LAND AREAS SINCE THE LATE 


H. F. Diaz, R. S. Bradley, and J. K. Eischeid. 
Journal of Geophysical Research (D) Atmospheres 
JGRDEB3, Vol. 94, No. 1, p 1085-1094, January 20, 
1989. 17 fig, 1 tab, 36 ref. DO! Carbon Dioxide 
Research Div. Grant DE-FGO2 SSERGO3I6. 


Descriptors: *Paleoclimatology, i. 
*Weai _—, *Data interpretation, Weather 
data collections, History, variation. 


An analysis of southern 
tion records for the last 100 years a 2 
increase in mean annual precipitation since 

1940's, bp se morng anomalies, compared to = 
1921-1960 reference period, Solos the 


last 15 years in all seasons except 


here land precipita- 


southern hemisphere. For the tam & 
sphere, the overall linear trend from 1890 to 19 
is not significantly different from zero. However, 
decline is evident since the 1950's, primarily due 
lower rainfall amounts south of 30 
North. Globally, the trend is toward higher 
in annual and seasonal precipitation, except for 
boreal summer season (June-Aug). Most of 
observed increase, however, occurred from 1 
to the mid-1950’s, after which time there was little 
overall trend, instead exhibiting decade-long fluc- 
a pence ip - — ly consistent with 
zonally averaged profiles o! —— 
derived from general circulation model (( 
simulations of climate using doubled 
CO2 concentrations, althou a icch ant eae 
poor he in ——— . from one model > 
another. One possible discrepancy occurs in 
here tropics, where most GCMs 
indicate relatively little change i in aga age in 
response to CO2 doubling, whereas in the past 
couple of decades there has been a major decline in 
rainfall in this region. The overall increase in 
southern hemisphere precipitation is consistent 
with marine observations. The potential increase in 
evaporation could have contributed to the ob- 
served rainfall trends. However, precipitation in 
tropical land areas is strongly influenced by the 
phases of the El Nino/Southern i 
(ENSO). The effects of the strong ENSO warm 
events of 1982-1983 and around 1940 are clearly 
evident in the global record, as are precipitation 
peaks during cold years, such as 1974-1975 and 
1954-1956. (Author’s abstract) 
'W89-07707 


PROBABILISTIC REPRESENTATION OF THE 
TEMPORAL RAINFALL PROCESS BY A 
MODIFIED NEYMAN-SCOTT RECTANGULAR 
PULSES MODEL: PARAMETER ESTIMATION 
AND VALIDATION, 





Massachusetts Inst. of Tech., Cambridge. 
D. Entekhabi, I. Rodriguez-Iturbe, and P. S. 


Water Resources Research WRERAO, Vol. 25, 
No. 2, p 295-302, February 1989. 2 fig, 8 tab, 10 
ref. NSF grant ATM-8420781. 


Descriptors: *Model studies, *Rainfall, *Probabi- 
listic *Stochastic process, *Mathematical 
mode! leyman-Scott model, Estimating, Model 
= lia 


The internal structure of rainfall events lies hidden 

in the aggregated statistics but is critical in the 

ae of infiltration, runoff, moisture, and 
other h and 

lope va variates. wets. modified Neyman-Scott rectangu- 

f tre proposed. Randomiza- 

li er the’ cell cell tion parameter Se ten storm to 

storm is shown to considerably improve the wet- 

dry Laoag joint distribution, and extreme — 
statistics. A method of moments parameter es 

tion fe followed where a ect of highly sonlinesr 

> © is solved by a convenient nonlinear un- 

vector optimization. Where- 

Spncaen model severely over estimates peri- 





for two Pos vscr periods. Research in progress 
shows that when these models are applied to dif- 
ferent months of the year and to regions with and 
orographic influences, the estimated 
parameters reflect the distinguishing clima- 
tologic features of the season and the location. 


qa9-07764 


CLIMATIC WATER BALANCE THE 
SOUTHWESTERN PART OF JAPAN aN JAPA- 


NESE), i 

Yamagata Univ. (Japan). Faculty of General Edu- 
cation. 

For primary bibliographic entry see Field 2A. 
W89-07777 


FORMATION AND CHARACTERISTICS OF 
SPLASH FOLLOWING RAINDROP IMPACT 
ON SOIL, 

Reading Univ. (England). Dept. of Soil Science. 
For primary bibliographic entry see Field 2J. 
W89-07807 


RELATIONS BETWEEN PRECIPITATION 


W GROUNDWATER IN ILLI- 


NO) 
Illinois State Water Survey Div., Champaign. Cli- 
and Meteorol Section. 


logy 
pd aay bibliographic entry see Field 2F. 


ISLAND THUNDERSTORM EXPERIMENT 
(TEX): A STUDY OF TROPICAL THUNDER- 
STORMS IN THE MARITIME CONTINENT, 
Bureau of Meteorology, Melbourne (Australia). 
Research Centre 


T. D. Keenan, BR. Morton, M. J. Manton, and G. 
J. Holland. 
Bulletin of the American Meteorological Society 
BAMIAT, Vol. 70, No. 2, p 152-159, ubewnry 
1989. 6 fig, 1 tab, 26 ref. 

regions, 


pms pore *Thunderstorms, *Tropi 

*Mi studies, *Australia, Island Thunderstorm 
Experiment, Satellite technology, Meteorological 
data collection, Seasonal variations, Radar. 


Island thunderstorms are widespread throughout 
the ‘Maritime Continent,’ which comprises the In- 
donesian Archipelago, where they produce a sig- 
nificant fraction of the total rainfall. The Island 
Thunderstorm Ex; —. (ITEX) is a field and 
modeling study of the tropical thunderstorms that 
pmo § regularly over Bathurst and Melville Islands 

of Darwin, Northern Territory, Australia, 
pda the transition season and breaks in the 
summer monsoon season. Such thunderstorms are 
of widespread occurrence in the tropics and they 


play an important role in tropical dynamics. Pre- 
iminary studies have been used to plan an inten- 
sive period of observations that was carried out 
from 20 November to 10 December 198%. During 
this period, six days were selected for special ob- 
servations which included (1) radar program, (2) 
atmospheric soundings, (3) surface observations, 
(4) aircraft observations, Se satellite imagery, and 
(6) supplementary observations. The radar obser- 
vations were used to elucidate the kinematic struc- 
ture of the storms above the boundary level. The 
Bureau of Meteorology at Darwin carried out 6- 
hourly wind soundings throughout the 20 days of 
the as An indication of the variability 

and temporal evolution of the flow on the 
islands was obtained from a network of Woelfle 
anemography. Additional surface temperature, hu- 
midity, wind and rainfall information was obtained 


of the cloud systems, and will be combined with 
Advanced High Resolution Radiometer data from 
the polar-orbiting satellites to obtain the cloud 
structure and sea surface temperature at high reso- 
lution. Microwave data from the NOAA satellites 

additional information on the internal 
structure of the storms. The resulting data provid- 
of Gus basis for 2 ouites of cauipdiadh aad wereld 
studies of tropical island thunderstorms. (Author’s 
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MODEL OF WET DEPOSITION TO COMPLEX 
TERRAIN, 


University of Manchester Inst. of Science and 
ew (England). Dept. of Pure and Applied 


ysics. 
For primary bibliographic entry see Field 5B. 
W89-08043 


(OSOL AND HYDROMETEOR CONCEN- 


he T Deets — Zurich 
Tec! loc 

(Switzerland). Atmospheric Physics 

For primary bibliographic apes see Fi SB. 

W89-08048 


WET AND DRY DEPOSITION OF SULFUR 
AND NITROGEN COMPOUNDS IN ONTARIO, 
oa enon: of the Environment, Toronto. 


Air Resources Branch. 
C. U. Ro, A. J. S. Tang, W. H. Chan, R. W. Kirk, 
and N. W. Reid. 
heric Environment ATENBP, Vol. 22, No. 
12 p 2763-2772, December 1988. 5 fig, 10 tab, 27 


Descriptors: *Sulfur compounds, *Nitrogen com- 

pounds, *Acid rain, *Ontario, of pre- 
cipitation, Water pollution sources, Sulfates, Ni- 
trates, Precipitation, Spatial distribution, Annual 
distribution, Seasonal variation. 


Measurements have been made of sulfur and nitro- 
gen compounds in precipitation since 1980 and in 
air since 1981 in Ontario. This paper presents re- 
sults of the atmospheric deposition measurement 
ees ee As is to be expected 
rom the distribution of emission sources, annual 
concentrations of sulfate and nitrate in precipita- 
tion, and of SO2, sulfate, and nitrate in air are 
higher in southern Ontario than in northern Ontar- 
io. The co nding distribution pattern for dep- 
osition is similar to that of concentration. A wet 
sulfate deposition rate of 20 k; y, a value con- 
sidered critical for the acidification of sensitive 
water bodies, is exceeded in all of central and 
southern Ontario. On a province-wide basis, sulfur 
wet deposition is about four times higher than 
sulfur dry deposition. For nitrogen, wet and dry 
deposition are more com le, though the 
former is still higher. The and N-species 
display different seasonal trends in concentration 
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ological factors, and P “the 

Soedipeai tasme Wesson ene eedaniie ons 
small. (Author’s abstract) 

W89-08050 


CHOICE OF WORKING VARIABLES IN THE 
GEOSTATISTICAL ESTIMA 


In Climatology UCL 
Vol. 9, ay 1, p 33-54, ieee ema 1989. 9 
fig, 7 29 ref append 


: - *Rai SEI ; 
My 
Seasonal variation, Climates, Weather patterns. 


Man: Se oes Set Os 
Oscillation that are continuous for a long 

homogeneous and easily updated. Such in- 
Se tee toleea Gade aoe .— 

pressure, and those of autocorrelated series. 

a aeoeaiie duis ek on ae 
casa e adi caareneadenk Gee 
homogeneity. To fill data gaps, substitutions are 
proposed based on regressions between indices 
over 1950-1979. Tabulations are presented of the 
recommended iong-period indices: SST monthly 
1872-1985; rainfall monthly 1893-1983; and pres- 
sure seasonal 1851-1984. Further desirable im- 
provements in the indices include possible modifi- 
cations to the period before 1900 based on new 
studies of SST errors, a more comprehensive anal- 
ysis of related pressure stations to further investi- 
gate inhomogeneities in pressure, and a seasonal 
Srratification of the relationships. ‘The most ex- 
to the two monthly indices 


THE CUYO ANDEAN REGION OF 

|A, 
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160 YEARS OF RAINFALL IN THE CAPE: HAS 
THERE BEEN A CHANGE, 

University of the Wi Johannesburg 
(South Africa). Dept. of Geography and Environ- 
mental Studies. 

C. H. Vogel. 

South African Journal of Science SAJSAR, Vol. 
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collections. 


The question of whether parts of South Africa are 
undergoing increased desiccation has been debated 
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for some time. A long, detailed data set is needed 
before it can be concluded whether the country is 
becoming drier, but the lack of such data has 
prevented climatologists from reaching such con- 
clusions. It is illustrated that, where meteorological 
information is lacking, alternative data obtained 
from documentary sources may be used to indicate 
past climatic change in South Africa, and whether 
certain areas in South Africa have undergone in- 
creased dessication. From the chronologies de- 
rived from documents, it has been possible to as- 
certain whether the rainfall of the Cape has under- 
gone marked change in the last 160 years. Analysis 
of such documents reveals that the percentage 
frequency of extremely dry, dry and normal events 
for both the southern and eastern Cape is remark- 
ably similar in 80-year series for both the 19th and 
20th Centuries. The results of a median test of the 
two rainfall series revealed that there is no signifi- 
cant difference between the two. The temporal 
characteristics of rainfall have remained essentially 
the same for the past 160 years. (Friedmann-PTT) 
W89-08138 
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INTERPRETATION OF THE  POSITIVE- 
DEGREE-DAYS FACTOR BY HEAT BALANCE 
CHARACTERISTICS: WEST GREENLAND, 
Innsbruck Univ. (Austria). Inst. of Medical Phys- 
ics. 

W. Ambach. 

Nordic Hydrology NOHYBB, Vol. 19, No. 4, p 
217-224, 1988. 1 tab, 7 ref. 
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matical models. 


From heat balance measurements in the ablation 
area of West Greenland (EGIG-profile, 1013 m 
above sea level, 69 deg 40 min N, 49 deg 38 min 
W), the positive-degree-days factor is interpreted 
by heat balance characteristics. The positive- 
degree-days factor depends on the heat transfer 
coefficient and is a function of the share of the 
sensible heat flux density to the heat of melt. By 
the present interpretation, two conclusions are ap- 
parent: (1) high shares of sensible heat flux density 
to the heat of melt are related to low positive- 
degree-days factors; and (2) large ablation values 
are related to low positive-degree-days factors. 
The positive-degree-days factor varies significantly 
with heat balance characteristics. The dependence 
on altitude is evident from the fact that high values 
of wind velocity and high values of air tempera- 
ture occur in the lower ablation area. This results 
in a large relative share of the sensible heat in the 
heat balance. Therefore, small positive-degree-days 
factors are obtained in the lower ablation area, in 
agreement with actual measurements. (Rochester- 


PTT) 
W89-07624 


APPLICATION OF SATELLITE DATA TO 
MONITORING SNOW COVER AND RUNOFF 
IN GREENLAND, 

Copenhagen Univ. (Denmark). Inst. of Geography. 
H. Sogaard, and T. Thomsen. 

Nordic Hydrology NOHYBB, Vol. 19, No. 4, p 
225-236, 1988. 7 fig, 3 tab, 12 ref. 


Descriptors: *Greenland, *Snow cover, *Runoff, 
*Satellite technology, *Remote sensing, Ablation, 
Hydrologic models, Simulation, Altitude, Map- 
ping, Algorithms, Prediction, Computers, Image 
processing, Data acquisition. 


Based on NOAA-AVHRR satellite data and runoff 
records from one of the major drainage basins in 
Western Greenland, methods for monitoring snow 
cover, snowpack water equivalent, and runoff 
have been elaborated and evaluated by use of field 
observations and hydrological simulation. Data 
from 6 yr and more than 40 satellite scenes were 
used in the analysis. A procedure for snow cover 
mapping in areas with alpine relief is presented. It 
is shown that the snowpack water equivalent can 
be derived by applying either a hydrological simu- 


lation or a degree-day approach. Satellite data 
could be used for improving the prediction of 
runoff by integrating the data in the hydrologic 
model described here. In addition, the algorithms 
developed are relatively straightforward and can 
be implemented in microcomputer-based image 
processing devices. (Rochester-PTT) 
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DYNAMIC ICE BREAKUP CONTROL FOR 
THE CONNECTICUT RIVER NEAR WIND- 
SOR, VERMONT, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 
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HYDROLOGY OF BAYELVA, SPITSBERGEN. 
Norges Vassdrags- og Elektrisitetsvesen, Oslo. Hy- 
drological Div. 

For primary bibliographic entry see Field 2E. 
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HYDROLOGICAL BACKGROUND OF A GLA- 
CIER-INFLUENCED HYDROPOWER  STA- 
TION IN GREENLAND, 

Greenland Technical Organization, Copenhagen 
(Denmark). Section of Hydro-Technical Investiga- 
tion. 

For primary bibliographic entry see Field 2E. 
W89-07629 


OXYGEN ISOTOPE CHANGES IN TROPICAL 
ICE, QUELCCAYA, PERU, 

Washington Univ., Seattle. Quaternary Research 
Center. 

P. M. Grootes, M. Stuiver, L.G. Thompson, and 
E. Mosley-Thompson. 

Journal of Geophysical Research (D) Atmospheres 
JGRDE3, Vol. 94, No. 1, p 1187-1194, January 20, 
1989. 3 fig, 46 ref. NSF Grants DPP-84-00574, 
ATM-810579A02, and ATM-8213601A01. 
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Low average delta(18)O values and large seasonal 
variations in delta(18)O in snow accumulating on 
the tropical Quelccaya ice cap in Peru can be 
quantitatively explained by a balance calculation of 
water vapor mass and isotopes. Important factors 
are (1) variations in air mass stability over the 
Amazon Basin, (2) the surface elevation of Quelc- 
caya, and (3) seasonal changes over Quelccaya. 
Seasonal changes in evaporation of snow on the 
surface of the ice cap amplify the seasonal 
delta(18)O cycle. Air circulation and air mass sta- 
bility, rather than temperature, determine the sea- 
sonal delta(18)O cycle at Quelccaya and, probably, 
at other low-latitude sites. Interpretation of the 
large changes in delta(18)O on Quelccaya in terms 
of surface temperature change gives unrealistic 
results. Understanding of the quantitative relation- 
ships between isotopic smoothing and local climate 
is needed before changes in the isotopic record 
related to smoothing, like those observed at Quelc- 
caya between the upper 43 m and the cold ice 
below it, can be interpreted properly. The oxygen 
isotope profile of the Quelccaya ice cap records 
past changes in the seasonal pattern of large scale 
airflow and air mass stability, as well as changes in 
local climate that affect firnification. (Author’s ab- 
stract) 
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SOOT SCAVENGING MEASUREMENTS IN 
ARCTIC SNOWFALL, 

Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen. 

For primary bibliographic entry see Field 5B. 
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COMPARISON OF ESTIMATES OF EVAPO- 
TRANSPIRATION AND CONSUMPTIVE USE 
IN PALO VERDE VALLEY, CALIFORNIA, 
Geological Survey, Tucson, AZ. Water Resources 
Div. 

L. H. Raymond, and S. J. Owen-Joyce. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4071, 
July 1987. 27p, 10 fig, 3 tab, 17 ref. 
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Estimates of evapotranspiration and consumptive 
use by vegetation in Palo Verde Valley, California, 
were compared for calendar years 1981 to 1984. 
Vegetation types were classified, and the areas 
covered by each type were computed from Land- 
sat satellite digitai-image analysis. Evapotranspira- 
tion was calculated by multiplying the area of each 
vegetation type by a corresponding water use rate 
adjusted for year-to-year variations in climate. The 
vegetation classification slightly underestimates the 
total vegetated area when compared to crop re- 
ports, because not all multiple cropping could be 
identified. The accuracy of evapotranspiration cal- 
culated from vegetation classification depends pri- 
marily on the correct classification of alfalfa and 
cotton because alfalfa and cotton have larger acre- 
ages and use more water/acre than the other crops 
in the valley. Consumptive use was calculated 
using a water budget for each of the 4 years. 
Estimates of evapotranspiration and consumptive 
use by vegetation, respectively, were: (1) 439,400 
and 483,500 acre-ft in 1981, (2) 430,700 and 452,700 
acre-ft in 1982, (3) 402,000 and 364,400 acre-ft in 
1983, and (4) 406,700 and 373,800 acre-ft in 1984. 
Evapotranspiration estimates were lower than con- 
sumptive use estimates in 1981 and 1982 and higher 
in 1983 and 1984. Both estimates were lower in 
1983 and 1984 than in 1981 and 1982. Yearly 
differences in estimates correspond most closely to 
significant changes in stage of the lower Colorado 
River caused by flood control releases in 1983 and 
1984 and to changes in cropping practices. (Au- 
thor’s abstract) 
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Evapotranspiration from strands of Salix aquatica 
was studied at the Lahti, Finland landfill in 1986. 
Throughfall averaged 67% of the sum of irrigation 
and precipitation and stem flow 2%. The propor- 
tion of the irrigation and precipitation that was 
intercepted was 31%. Transpiration measured with 
an analyzer based on infrared radiation was high 
throughout the growing season in the stands irri- 
gated with leachate. Irrigation increased transpira- 
tion significantly, especially during dry periods. 
The surface resistance used in the Penman-Mon- 
teith equation was 18-50 s/m for the irrigated 
stands and 32-380 s/m for the unirrigated ones. 
The estimates of the evapotranspiration from the 
Salix aquatica stands during the growing season, 
710-900 mm, exceeded the mean annual precipita- 
tion of 584 mm. Evapotranspiration was calculated 
to be increased by a further 2% if the disposal 
technique employed caused high heat flux from the 
refuse, 1-30 W/sq m. Short-rotation plantations, 
consisting, for example, of Salix aquatica, should 
be used at sanitary landfills to increase evapotran- 





spiration and minimize leachate discharge. (Au- 
thor’s abstract) 
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WATER USE BY INTENSIVELY CULTIVATED 
WILLOW USING ESTIMATED STOMATAL 
PARAMETER VALUES, 
Sveriges Lantbruksuniversitet, Umea. Dept. of 
is cae bibliog hi Field 21. 
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CANOPY STORAGE CAPACITY AND ITS VER- 

CANOPY, DISTRIBUTION IN A SITKA SPRUCE 

University of Strathclyde, Glasgow (Scotland). 
t. of Physics. 

N. J. Hutchings, R. Milne, and J. M. Crowther. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 

p 161-171, December 30, 1988. 6 fig, 4 tab, 14 ref. 
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The Rutter model is a useful tool for estimating 
rainfall interception and evaporation in forest can- 
opies. However, a multilayer rather than single- 
layer model provides an improved description of 
the wetting >. = = of = cg 
canopies. A m yer model requires values for 
= at several heights within the canopy. 
ta are presented for Sitka spruce on the vertical 
distribution of water storage capacity within the 
canopy, one of the most important ters in 
the multilayered MANTA model. Total canopy 
storage capacity, which is required for the Rutter 
oy is estimated by integrating this distribution 
with heigh it. The distribution was quantified by 
oan of branches in conjunction with a 
destructive sampling program; under windy and 
calm conditions, the yy storage capacity was 
2.1 and 2.8 mm, respectively. The method of inves- 
tigating the surface water storage capacity of 
branches can be implemented quickly and at little 
cost where the type and amount of biomass and 
stem diameter are known or can be estimated. 
Results highlight the possible difference b 


opment of reliable methods to measure evapora- 
tion. Secondly, sophisticated turbulence measure- 
ments within and immediately above a vegetation 
cover. Thirdly, the development of — yet 
— realistic models of evaporation from 
eS eae (Author’s abstract) 
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IMPROVEMENT OF FLOOD-FREQUENCY 
ESTIMATES FOR SELECTED SMALL WATER- 
SHEDS IN EASTERN KANSAS USING A RAIN- 
FALL-RUNOFF MODEL, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

R. W. Clement. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4110, 
1983. 22p, 2 fig, 5 tab, 21 ref. 
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The U.S. Geological Survey rainfall-runoff model 
was calibrated for 13 small watersheds in eastern 
Kansas with drainage areas of less than 11 sq mi 
and was used to synthesize long-term records of 
peak discharges for each watershed based on long- 
term rainfall records. Final flood frequency rela- 
tions were developed from weighted estimates of 
flood magnitude for specified recurrence intervals 
calculated from the long-term synthesized and 
from the short-term observed records. Use of long- 
term synthesized records — better estimates 
of the ‘flood frequency relations by increasing the 
Guana length of record. (Author’s abstract) 


METHODS FOR ESTIMATING PEAK DIS- 
CHARGE AND FLOOD BOUNDARIES OF 
STREAMS IN UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

ys E. Thomas, and K. L. Lindskov. 





— rage under calm and windy conditions 
contribution of dead branches to the 
canopy storage capacity. (Author’s abstract) 
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SWEDISH EVAPORATION RESEARCH, A 


Uppsala U (S ). Dept. of 
niv. (Sweden t. of Hydrology. 


Nordic Hydrology NOHYBB, Vol. 19, No. 5, p 
303-340, 1988. 1 fig, 139 ref. 
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Swedish evaporation research has gone through a 
rapid development, and there is now a need to 
overview the results. This review presents the 
research in a broad sense. The brilliant research by 
Wallerius between 1739 and 1747 clarified the 
basic nature of the evaporation process. After him, 
research has been concentrated in two periods. 
The first, in the beginning of this century, was 
connected with the establishment of the meteoro- 
— and hydrological services in Sweden. The 

second period of progress started with the Interna- 
tional Hydrological Decade eee ae Recent 
evaporation research has been strongly focused on 
forests, and aimed at establishing the causal rela- 
tionship between changes in land use and changes 
in the hydrological cycle. Applications to prob- 
lems of clearfelling, large-scale introduction of 
water-demanding energy forests, and effects of at- 
mospheric pollution have shown the great impor- 
tance of the evaporation component of the water 
budget. Present evaporation research in Sweden is 
directed along three main lines. Firstly, the devel- 


ilable from Books and File Report Sec- 
‘ion USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4129, 
1983. 77p, 7 fig, 12 tab, 37 ref. 
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Equations for estimating 2-, 5-, 10-, 25-, 50-, and 
100-year peak discharges and flood depths at un- 
gaged sites in Utah were developed using multiple- 
Te ion techniques. Ratios of 500- to 100-year 
values also were determined. The peak discharge 
equations are applicable to unregulated streams 
and the flood depth equations are applicable to the 
unregulated flow in natural stream channels. The 
flood depth data can be used to approximate flood 
prone areas. Drainage area and mean basin eleva- 
tion are the two basin characteristics needed to use 
these equations. The standard error of estimate 
ranges from 38% to 74% for the 100-year peak 
discharge and from 23% to 33% for the 100-year 
flood depth. Five different flood mapping methods 
are described. Streams are classified into four cate- 
gories as a basis for selecting a flood 

method. Procedures for transferring flood 
obtained from the equations to a 
boundary map are outlined. Also, previous detailed 
flood mapping by government agencies and con- 
sultants is summarized to assist the user in quality 
control and to minimize duplication of effort. 
Methods are described for transferring flood fre- 
quency data from gaged to ungaged sites on the 
same stream. Peak discharge and flood depth fre- 
quency relations and selected basin characteristics 
data, updated through the 1980 water year, are 
tabulated for more than 300 gaging stations in Utah 
and adjoining states. In addition, weighted esti- 
mates of peak discharge relations based on the 
station data and the regression estimates are pro- 
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vided for each gaging station used in the 
analysis. (Author’s abstract) ee 
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WATER-QUALITY AND CHEMICAL LOADS 


Geological Survey, Harrisburg, PA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5B. 
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TRACE METALS IN SURFACE WATER AND 

STREAM SEDIMENTS OF HEALY AND LIG- 

NITE CREEK BASINS, ALASKA, 

Saat me Anchorage, AK. Water Re- 

sources Di 

= pe bibliographic entry see Field 5B. 
W89-06984 


WATER-QUALITY CHARACTERISTICS OF 


Geological Survey, Tallahassee, FL. Water Re- 
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PRELIMINARY ESTIMATE OF POSSIBLE 
FLOOD ELEVATIONS IN THE COLUMBIA 
RIVER AT TROJAN NUCLEAR POWER 
PLANT DUE TO FAILURE OF DEBRIS DAM 
BLOCKING SPIRIT LAKE, WASHINGTON, 
a. Survey, Tacoma, WA. Water Re- 
sources Di 

D.L. eta entes Laenen. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4197, 
1984. 11p, 1 fig, 2 tab, 7 ~ 
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crest, *Columbia River, *Spirit Lake, *Washing- 
ton, Cowlitz River, Simulation analysis, Mudflows, 
Sedimentation, Mathematical models, Model stud- 
ies, Flood routing, Floods, Mathematical studies. 


Failure of the debris dam, blocking the outflow of 
Spirit Lake near Mount St. Helens, could result in 
a mudflow down the Toutle and Cowlitz Rivers 
into the Columbia River. Flood elevations at the 
Trojan Nuclear Power Plant on the Columbia 
River, 5 mi upstream from the Cowlitz River, 
were simulated with a hydraulic routing model. 
The simulations are made for four Columbia River 
discharges in each of two scenarios, one in which 
Columbia River floods coincide with a mudflow 
and the other in which Columbia River floods 
follow a mudflow sediment deposit upstream from 
the Cowlitz River. In the first scenario, Manning’s 
suughiaate aneiiiehests tr dae waiter ond tee aoa 
flow in the Columbia River are used; in the second 
scenario only c water coefficients are used. 
The grade elevation at the power plant is 45 ft 
above sea level. The simulated elevations exceed 
44 ft if the mudflow coincides with a Columbia 
River discharge that has a recurrence interval 
F sen than 105 years (610,000 cu ft/sec); the mud- 
is assumed to extend downstream from the 
Cowlitz River to the mouth of the Columbia 
River, and ’s roughness coefficients for a 
mudflow are used. simulated elevation is 32 ft 
if the mudflow coincides with a 100-yr flood 
(820,000 cu ft/sec) and clear-water Manning’s co- 
efficients are used throughout the entire reach of 
the Columbia River. The elevations exceed 45 ft if 
a flow exceeding the 2-yr peak discharge in the 
Columbia River (410,000 cu ft/sec) follows the 
deposit of 0.5 billion cu yd of mudflow sediment 
upstream of the Cowlitz River before there has 
been any reciable scour or dredging of the 
deposit. In thes simulation it is assumed that: (1) the 
top of the sediment ited in the Columbia 
River is at an elevation of 30 ft at the mouth of the 
Cowlitz River, (2) the surface elevation of the 
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sediment deposit decreases in an upstream direc- 
tion at a rate of 2.5 ft/mi, and (3) clear water 
Manning’s coefficients apply to the entire modeled 
reach of the Columbia River. (Author’s abstract) 
W89-06986 


PRECIPITATION-RUNOFF MODELING 
SYSTEM: USER’S MANUAL, 

Geological Survey, Denver, CO. Water Resources 
Div. 

G. H. Leavesley, R. W. Lichty, B. M. Troutman, 
and L. G. Saindon. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4238, 
1983. 207p, 54 fig, 15 tab, 51 ref, 8 attach. 
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Hydrological regime, Hydrologic models. 


The concepts, structure, theoretical development, 
and data requirements of the precipitation-runoff 
modeling system (PRMS) are described. The pre- 
cipitation-runoff modeling system is a modular- 
design, deterministic, distributed-parameter model- 
ing system developed to evaluate the impacts of 
various combinations of precipitation, climate, and 
land use on streamflow, sediment yields, and gen- 
eral basin hydrology. Basin response to normal and 
extreme rainfall and snowmelt can be simulated to 
evaluate changes in water balance relationships, 
flow regimes, flood peaks and volumes, soil-water 
relationships, sediment yields, and groundwater re- 
charge. Parameter-optimization and_ sensitivity 
analysis capabilites are provided to fit selected 
model parameters and evaluate their individual and 
joint effects on model output. The modular design 
provides a flexible framework for continued model 
system enhancement and hydrologic modeling re- 
search and development. (Author’s abstract) 
W89-06988 


SIMULATION OF STREAMFLOW TEMPERA- 
TURES IN THE YAKIMA RIVER BASIN, 
WASHINGTON, APRIL TO OCTOBER 1981, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

J. J. Vaccaro. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4232, 
1986. 91p, 38 fig, 18 tab, 18 ref, 6 append. 
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The effects of storage, diversion, return flow, and 
meteorological variables on water temperature in 
the Yakima River, in Washington State, were sim- 
ulated, and the changes in water temperature that 
could be expected under four alternative-manage- 
ment scenarios were examined for improvement in 
anadromous fish environment. A streamflow rout- 
ing model and Lagrangian streamflow temperature 
model were used to simulate water discharge and 
temperature in the river. The estimated model 
errors were 12% for daily discharge and 1.7 C for 
daily temperature. Sensitivity analysis of the simu- 
lation of water temperatures showed that the effect 
of reservoir outflow temperatures diminishes in a 
downstream direction. A 4 C increase in outflow 
temperatures results in a 1.0 C increase in mean 
irrigation season water temperature at Umtanum in 
the upper Yakima River basin, but only a 0.01C 
increase at Prosser in the lower basin. The influ- 
ence of air temperature on water temperature in- 
creases in a downstream direction and is the domi- 
nant influence in the lower basin. A 4 C increase in 
air temperature over the entire basin resulted in a 
2.34 C increase in river temperatures at Prosser in 
the lower basin and 1.46 C at Umtanum in the 
upper basin. Changes in wind speed and model 
wind-function parameters had little effect on the 
model predicted water temperature. Of four alter- 


native management scenarios suggested by the 
U.S. Bureau of Indian Affairs and the Yakima 
Indian Nation, the 1981 reservoir releases main- 
tained without diversions or return flow in the 
river basin produced water temperatures nearest 
those considered as preferable for salmon and 
steelhead trout habitat. The alternative manage- 
ment scenario for no reservoir storage and no 
diversions or return flows in the river basin (esti- 
mate of natural conditions) produced conditions 
that were the least like those considered as prefera- 
ble for salmon and steelhead trout habitat. (Au- 
thor’s stract) 
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WATER RESOURCES OF THE RIO GRANDE 
DE ANASCO-LOWER VALLEY, PUERTO 
RICO, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

J. R. Diaz, and D. G. Jordan. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4237, 
1987. 48p, 25 fig, 8 tab, 33 ref. 
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ic budget, Specific conductivity. 


A large amount of water suitable for most uses is 
available in the lower Rio Grande de Anasco 
Valley, the major source of which is the Rio 
Grande de Anasco which contributes about 95% 
of the surface water inflow to the lower valley. 
River flow at El Espino exceeds 100 cu ft/sec 
about 85% of the time and 200 cu ft/sec 50% of 
the time. Average daily flow for the driest months 
of the year (February, March, and April), is almost 
always <100 cu ft/sec. In contrast, the average 
daily flow for the wettest, months of the year 
(September, October, and November), is > 120 cu 
ft/sec. During the study period, flows of the Rio 
Canas averaged about 5 cu ft/sec. The lower 
valley is underlain by igneous rocks that have been 
eroded to depths of 350 ft or more below sea level. 
The valley is filled with 250 ft or more of lime- 
stone and clay, that in turn is overlain by as much 
as 100 ft of alluvium. The amount of groundwater 
available is unknown. There are large volumes of 
water in the saturated mostly fine-grained alluvium 
of Zone II, but as a whole the alluvium does not 
yield water readily to wells. Sand and gravel de- 
posits associated with former river channels yield 
an estimated 100 to 150 gal/min to wells. The 
principal source of groundwater is the limestone of 
Zone III, that reportedly yields as much as 500 
gal/min to wells. The quality of surface water 
especially that of Rio Grande de Anasco was very 
good. Specific conductance seldom exceeds 250 
microsiemens/cm, even at low flows. Both salinity 
and sodium are low, falling in the Cl-S1 irrigation 
water classification. Water quality in the lower 
5,000 ft or so of the river was affected by saltwater 
encroachment from the sea. The water quality of 
the other streams and canals in the lower valley 
was variable depending on susceptibility of salt- 
water encroachment, contamination from man- 
made sources, and concentration of minerals by 
evapotranspiration. Specific conductance however 
seldom exceeded 500 microsiemens/cm and the 
water usually falls in the C1-S2 classification. The 
quality of groundwater in the alluvial aquifer was 
about the same as that of the water of the Rio 
Grande de Anasco except where encroached by 
saltwater or contaminated. The water from the 
limestone was more mineralized than that of the 
alluvium (about 600 to 700 microsiemens/cm), and 
was somewhat similar to that of the smaller 
streams and canals in the valley. (Author’s ab- 
stract) 
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Low flows were assessed and summarized in the 
following basins in northeastern Wyoming: Little 
Bighorn, Tongue, Powder, Little Missouri, Belle 
Fourche, Cheyenne, and Niobrara River, and 
about 200 river miles of the North Platte River and 
its tributaries. Only existing data from streamflow 
stations and miscellaneous observation sites during 
the period, 1930-80, were used. Data for a few 
stations in Montana and South Dakota were used 
in the analysis. Data were available for 56 p i 

al streams, 38 intermittent streams, and 34 ephem- 
eral streams. The distribution of minimum ob- 
served flows of record at all stations and sites and 
the 7-day, 10-year low flows at mountain stations 
and main-stem plains stations are shown on a map. 
Seven day low flows were determined by fitting 
the log Pearsons Type III distribution to the data; 
results are tabulated only for the stations with at 
least 10 years of record that included at least one 
major drought. Most streams that originate in the 
foothills and plains have no flow during part of 
every year, and are typical of much of the study 
area. For stations on these streams, the frequency 
of the annual maximum number of consecutive 
days of no flow was determined, as an indicator of 
the likelihood of extended periods of no flow or 
drought. For estimates at ungaged sites on streams 
in the Bighorn Mountains only, a simple regression 
of 7-day, 10-year low flow on drainage area has a 
standard error of 64%, based on 19 stations with 
drainage areas of 2 to 200 sq mi. The 7-day, 10- 
year low flow in main-stem streams can be interpo- 
lated from graphs of 7-day, 10-year low flow 
versus distance along the main channel. Additional 
studies of low flow are needed. The data base, 
particularly synoptic baseflow information, needs 
considerable expansion. Also, the use of storage- 
analysis procedures should be considered as a 
means of assessing the availability of water in 
streams that otherwise are fully appropriated or 
that are ephemeral. (Author’s abstract) 
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A streamflow routing model was used to calculate 
the transit losses and traveltimes. Channel and 
aquifer characteristics, and the model control pa- 
rameters, were estimated from available data and 
then verified to the extent possible by comparing 
model simulated streamflow to observed stream- 
flow at streamflow gaging stations. Transit losses 
and traveltimes for varying reservoir release rates 
and durations then were simulated for two differ- 
ent antecedent streamflow (drought) conditions. 
For the severe-drought antecedent-streamflow 
condition, it was assumed that only the down- 
stream water use requirement would be released 
from the reservoir. For a less severe drought 
(LSD) antecedent streamflow condition, it was 
assumed than any releases from Marion Lake for 
water supply use downstream, would be in addi- 
tion to a nominal dry weather release of 5 cu ft/ 
sec. Water supply release rates of 10 and 25 cu ft/ 
sec for the severe drought condition and 5, 10, and 
25 cu ft/sec for the less severe drought condition 
were simulated for periods of 28 and 183 days 
commencing on July 1. Transit losses for the 
severe drought condition for all reservoir release 
rates and durations ranged from 12% to 78% of 
the maximum downstream flow rate and from 27% 
to 91% of the total volume of reservoir storage 
released. For the LSD condition, transit losses 
ranged from 7% to 29% of the maximum down- 
stream flow rate and from 10% to 48% of the total 
volume of release. The 183-day releases had larger 
total transit losses, but losses on a percentage basis 
were less than the losses for the 28-day release 
ane: for both antecedent streamflow conditions. 
‘raveltimes to full mse (80% of the maximum 
downstream flow rate), however, showed consid- 
erable variation. For the release of 5 cu ft/sec 
during LSD conditions, base flow exceeded 80% 
of the maximum flow rate near the confluence; the 
traveltime to full response was undefined for those 
simulations. For the releases of 10 and 25 cu ft/sec 
during the same drought condition, traveltimes to 
full response ranged from 4.4 to 6.5 days. For 
releases of 10 and 25 cu ft/sec during severe 
drought conditions, traveltimes to full response 
near the confluence with the Neosho River ranged 
from 8.3 to 93 days. (Lantz-PTT) 
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In the reach of the Puyallu a from its mouth 
to the city of Puyallup, Washington, the flood- 
carrying capacity equals or exceeds the 100-yr 
flood discharge at all but a few locations. Even at 
these locations there is 2 to 3 ft of freeboard for the 
100-yr flood at all but one location. In the reach of 
jen Puyallup River between the city of Puyallup 
the stream-gaging station upstream from 
Seb, the flood-carrying capacity is less than the 
100-yr flood at many locations. In King County 
the flood-carrying capacity of the White River 
channel would be greater than the 100-year flood 
nearly everywhere if it were not for washed out 
sections of the left-bank levee at a number of 
locations upstream of the R Street bridge at 
Auburn. Because of these washed-out sections, the 
river inundates areas on the landward side of the 


levee nearly every year. The flood-carrying capac- 
ity of the Carbon River is less than the 100-yr 
flood at numerous locations. A 100-yr flood would 
overtop the levees near its mouth and near the 
mouth of South Prairie Creek. Between 1977 and 
1984, average cross-section elevations of the White 
River in the 4 miles between the river’s mouth and 
the inflow from Lake Tapps rose about 2 ft or 
more at 5 of the 10 surveyed cross sections in this 
reach. —_ channel elevations in the 7-mi-long 
reach tream from the Lake Tapps inflow 
(mostly { ‘or the period 1974 to 1984) decreased 2 ft 
or more at more than one-third of the 29 surveyed 
cross sections. In the period between the surveys 
of the rivers cross sections, Pierce County and 
Inter-County River Improvement and private con- 
tractors removed more than a sufficient volume of 
sediment from the river channels to |cwer all chan- 
nels in the study areas by 0.4 ft. If this sediment 
had not been removed larger increases in channel 
and 100-yr flood elevations might have occurred at 
some cross sections. The magnitudes of possible 
increases in water surface elevations for 100-yr 
floods that could be caused by dense growth of 
streambank vegetation were estimated to be from 
0.7 to 1.2 ft in the Puyallup River between its 
mouth and the mouth of the n River, and 0.2 
to 0.6 ft upstream of the Carbon River. (Author’s 
abstract 
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The James River, which originates in North 
Dakota and joins the Missouri River near Yankton, 
South Dakota, is about 747 miles long, with about 
474 river miles located in South ota. The 
James River basin includes 21,116 sq mi, with 
14,428 sq mi located in South Dakota. Bankfull 
capacity of the James River in South Dakota 
ranges from a minimum of about 200 cu ft/sec near 
the mouth. Discharges that produce bankfull con- 
ditions on much of the river in South Dakota 
occur on an average of once in about 2 years. The 
10-year flood flows, which range from 1,620 cu ft/ 
sec (at the gage near Stratford) to 8,870 cu ft/sec 
(at the gage near Scotland), cause major flooding 
on most of the river in South Dakota. The river 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


also has potential for extending periods of low or 
zero flow, especially in the northern portion within 
South Dakota. Generally, low flows occur from 
late summer until spring snowmelt. The James 
River at Columbia had zero flow for 623 consecu- 
tive days from July 13, 1958, through March 26, 
1960. The channel pattern (channel alignment) has 
changed little since 1922. This channel stability 
indicates that channel formation is approaching a 
state of equilibrium. It does not appear that veloci- 
ties in the river are sufficient to carry the sediment 
being delivered by the tributaries. (Author’s ab- 
stract) 
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Multiple regression analysis was used to delineate 
hydrologically distinct regions in Kentucky, and to 
develop regression models for estimating peak dis- 
charge for unregulated streams in these regions. 
The regression models provide estimates of flood 
quantiles with associated average recurrence inter- 
vals of 2, 5, 10, 25, 50, and 100 years. The data base 
used in the analysis included annual peak discharge 
records (through water year 1985) at 266 continu- 
ous- and ial-record gaging stations in, and adja- 
cent to, Kentucky. Selected drainage basin charac- 
teristics upstream of each gaging station were used 
to develop the regression equations. Flood quan- 
tiles at the gaged stations were estimated on the 
basis of log-Pearson Type III distribution and the 
methodology recommended by the U.S. Water 
Resources Council. Seven hydrologic regions were 
delineated in Kentucky on the basis of analysis of 
residuals from statewide and regional regression 
models. Regression models for estimating flood 
quantiles in the hydrologic regions are based on 
measurements of contributing drainage area, main 
channel slope, basin shape index, and main channel 
sinuosity. The regression coefficients indicated an 
increase in flood emery with increasing drain- 
age area and channel slope, and a decrease in 
discharge with increasing channel sinuosity and 
basin elongation. Accuracy of the discharge esti- 
mates from the regression models as measured by 
the standard error of the estimate ranged from 21 
to 52%. The procedures for estimating flood quan- 
tiles vary depending on whether the estimate is for 
an ungaged site, an ungaged site near a gaged site 
on the same stream, or a gaged site. Also consid- 
ered is whether the drainage area crosses hydro- 
logic region boundaries or state lines. The methods 
apply only to natural flow streams drainage areas 
< 1,000 sq mi. (Author’s abstract) 
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A computer model was used to synthesize a long- 
term streamflow record for the Niobrara River at 
Mariaville, Nebraska. The record was developed 
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on the basis of 30-plus years of streamflow data 
from 3 upstream sites, and the U. S. Geologicai 
Survey’s CONROUT model was calibrated using 
294 days of measured flow at Mariaville; for the 
calibration period, 87% of the synthesized daily 
discharges were within 15% of the measured 
values. The synthesi record was analyzed for 
trends in streamflow characteristics. A marked de- 
crease in the average consecutive-day, low-flow 
discharges was detected after 1964, ones be- 
tween 162 cu ft/sec less for the 1-day low flow and 


200 cu ft/sec less for the 14-day low flow. The 
decrease probably was caused by the start-up of 
operations at Merritt Reservoir. (Author’s ab- 


stract) 
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The U. S. Department of Agriculture, Soil Conser- 
vation Service, in accordance with Public Law 
566, is implementing various types of water-land 
improvement practices in the Little Black River 
basin in southeastern Missouri. These practices are 
designed, in part, to decrease the suspended sedi- 
ment (SS) transport in the basin, decrease flood 
damage in the basin, and improve drainage in the 
agricultural area. The general features of the basin, 
such as geology, groundwater hydrology, soils, 
land use, water use, and precipitation are de- 
scribed; surface water quantity, quality, and sus- 
pended sediment discharge are also described. The 
aquifers are the Mississippi River valley alluvial 
aquifer, which can yield about 3,500 gal/min to 
properly constructed wells, and the Ozark and St. 
Francois aquifers, which can yield from about 30 
to 500 gal/min to properly constructed wells. Soils 
in the area have formed in loess and cherty residu- 
um in the uplands or have formed in alluvial 
sediment in the lowlands. About 93% of the esti- 
mated 3 billion gal/year of water used in the basin 
is for crop irrigation. The average monthly pre- 
cipitation varies slightly throughout the year, with 
an average annual precipitation of about 47 inches. 
Water quality data were collected at seven sta- 
tions. Specific conductance values ranged from 50 
to 400 microsiemens/cm at 25 C. Water tempera- 
tures ranged from 0.0 C in the winter to 33.5 C in 
summer. pH values ranged from 6.4 to 8.5 units. 
Dissolved oxygen concentrations ranged from 2.2 
to 12.8 ml/l. Total nitrogen concentrations ranged 
from 0.13 to 2.20 ml/1 as nitrogen, with organic 
nitrogen as the most abundant form. Phosphorus 
concentrations ranged from zero to 0.29 ml/1 as 
phosphorus. Bacterial counts were largest during 
storm runoff in the basin with livestock waste as 
the significant contributor. For the period from 
October 1, 1980, to September 30, 1984, the aver- 
age annual SS discharge ranged from 2,230 tons/yr 
in the headwater areas to 27,800 tons/yr at the 
most downstream station. The average annual SS 
yield ranged from 59.6 to 85.9 tons/sq mi. (Au- 
thor’s abstract) 
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The applicability of the nationwide urban flood 
relations in the Piedmont and Coastal Plain prov- 
inces is evaluated. Data for 254 gaging stations on 
rural streams with 10 or more years of record were 
used in multiple linear regression analyses with 
basin and climatic variables, to derive regional 
relations for estimating flood discharges having 
recurrence intervals of 2- to 100-years. Rural rela- 
tions are presented for three aney areas: (1) 
Blue Ridge-Piedmont, (2) Coastal Plain, and (3) 
Sand Hills. Drainage area is the only basin charac- 
teristic in the relations. The average standard error 
of estimate of the relations for the Blue Ridge- 
Piedmont, Coastal Plain, and Sand Hills hydrolog- 
ic areas is 44, 39, and 24%, respectively. Flood 
discharges for the 2-, 5-, 10-, 25-, 50-, and 100-year 
recurrence intervals for the 254 streamflow sta- 
tions used in the regionalization study are also 
resented. Flood frequency distributions of simu- 
ated annual maximum discharges for four urban 
basins in the Coastal Plain indicate that the nation- 
wide relations are applicable in the province. The 
root mean squared error for the 10- and 100-year 
flood discharges, using the nationwide relations, is 
44% and 49%, respectively. Simulated data for six 
sites in the Piedmont were used to analyze the 
applicability of the nationwide urban relations in 
the province. The root mean squared error is 64% 
for the 10-year flood and 42% for the 100-year 
flood. No recommendation is made concerning use 
of the nationwide relations in the Piedmont. (Au- 
thor’s abstract) 
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Methods were developed by which transit losses 
could be determined for transmountain return 
flows for a reach of Fountain Creek between Colo- 
rado Springs, Colorado, and its confluence with 
the Arkansas River. The study reach is a complex 
hydrologic system, wherein a substantially variable 
streamflow, both in timing and quantity of a flow, 
interacts with an alluvial aquifer. Tributary stream- 
flow, streamflow diversion, return flow, and 
groundwater withdrawal are factors that affect the 
system. The approach for determining transit 
losses included: (1) calibration and verification of a 
streamflow routing model that contains a bank- 
storage-discharge component; (2) use of the model 
to develop the methods by which transit losses 
could be determined; and (3) design of an applica- 
tion method for calculating daily transit loss using 
the model results. Sources of transit losses that 
were studied are bank storage, channel storage, 


10 


and evaporation. The magnitude of bank storage 
loss primarily depends on duration of a recovery 
period during which water lost to bank storage is 
returned to the stream. Bank storage loss also 
depends on the transmountain return flow and 
native streamflow conditions in Fountain Creek. 
Net loss to bank storage can vary from about 50% 
for a 0-day recovery period to about 2% for a 180- 
day recovery period. Virtually all water lost to 
bank storage could be returned to the stream with 
longer recovery periods. Channel storage loss was 
determined to be about 10% of a release quantity. 
Because the loss on any given day is totally recov- 
ered in the form of gains from channel storage on 
the subsequent day, channel storage is a temporary 
transit loss. Evaporation loss generally is < 5% of 
a given daily transmountain return flow release, 
depending on the month of the year. Evaporation 
losses are tly lost from the system. The 
study results are applicable for transmountain 
return flows that range from 1 to 100 cu ft/sec and 
for native streamflows that range from 0 to 1,000 
cu ft/sec. (Author’s abstract) 
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The National Weather Service operates 13 River 
Forecast Centers throughout the U.S. Contained in 
this report, are the combined compendiums of both 
the Missouri Basin and North Central River Fore- 
cast Centers. Each compendium contains informa- 
tion on the following aspects of the operational 
river forecast program: (1) data collection through 
airborne gamma radiation snow surveys, satellite 
hydrology, and quantitative precipitation forecasts; 
(2) flood forecasting; (3) flash floods; (4) spring 
outlook; (5) water supply; (6) forecast models; (7) 
physical description; (8) dams; and (9) descriptions 
of flood events. (Lantz-PTT) 
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For primary bibliographic entry see Field 2K. 
W89-07274 


INFLUENCE OF THE MISSISSIPPI RIVER ON 
TRACE METAL DISTRIBUTIONS IN THE 
GULF OF MEXICO, 

Florida Inst. of Tech., nna tg Dept. of Ocean- 
ography and Ocean Engineerin 

For primary bibliographic aie ‘see Field 5B. 
W89-07278 


CADMIUM IN THE LOWER MISSISSIPPI 
RIVER: ROUTES OF HUMAN 

Louisiana Office of Preventive and Public Health 
Services, New Orleans. 

For primary bibliographic entry see Field 5B. 
W89-07316 


DISTRIBUTION AND TRANSPORT OF 
MINOR ELEMENTS IN THE LOWER MISSIS- 
SIPPI RIVER, LOUISIANA, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-07320 


DETROIT RIVER FLOW REVERSALS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

F. H. Quinn. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 383-387, 1988. 5 fig, 1 tab, 8 ref. 


Descriptors: *Streamflow reversal, *River flow, 
*Ice jams, *Model studies, *Unsteady flow, De- 
troit River, Maximum flow, Flow duration, 
Dredging, Water level recorders, Path of pollut- 
ants. 


Flow reversals were investigated using a water- 
surface gradient analysis in conjunction with De- 
troit River unsteady flow models. Three cases and 
five highly probable cases were simulated to occur 
between 1900 and 1986; the most recent episode 
occurred in April 1984. Flow reversals are likely 
only during St. Clair River ice jams, when the 
water supply to Lake St. Clair is severely restrict- 
ed. The reversals appear to be of limited duration, 
less than 12 hours, with maximum flows less than 
4200 cubic m/s. Flow reversals were most 
common during the first 40 years of this century 
and 46 years separate the last two occurrences. 
The decreased frequency probably results from the 
7.6 m and 8.2 m navigation dredging projects on 
the St. Clair River. The use of the Gibraltar water- 
level gage to represent the mouth of the Detroit 
River was found to be critical for the analysis. 
Flow reversals could transport contaminants into 
Lake St. Clair that would ordinarily flow into 
Lake Erie, which could potentially impact water 
intakes and lead to deposition of contaminants in 
Lake St. Clair near the head of the Detroit River. 
(Author’s abstract) 

W89-07437 


EXCHANGE OF MIREX BETWEEN LAKE ON- 
TARIO AND ITS TRIBUT. 

State Univ. of New York Coll. at Brockport. Dept. 
of Biological Sciences. 

For primary bibliographic entry see Field 5B. 
W89-07438 


ORGANIC CONTAMINANTS IN SEDIMENTS 
FROM THE TRENTON — OF THE 
DETROIT RIVER, MICHIGAN 

Indiana Univ. at Bloomington. "School of Public 
and Environmental Affairs. 

For primary bibliographic entry see Field 5B. 
W89-07447 


TOXICITY OF DETROIT RIVER SEDIMENT 
INTERSTITIAL WATER TO THE BACTERIUM 
PHOTOBACTERIUM PHOSPHOREUM, 

Michigan State Univ., East Lansing. Dept. of Pedi- 


atrics/Human Development. 
For primary bibliographic entry see Field 5C. 
W89-07448 


— STORAGE: ITS DESIGN AND 


Debo and Associates, Inc., Atlanta, GA. 
For primary bibliographic entry see Field 4A. 
W89-07457 


FAUNAL AND CHEMICAL CHARACTERIS- 
TICS OF SOME STEWART ISLAND STREAMS, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-07459 


MASS GQUATIONS 1-D OPEN CHANNEL 


ical Survey, Reston, VA. 
L. L. DeLong. 
Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 2, p 263-269, February 1989. 4 fig, 5 ref, 
append. 


Descriptors: *Streamflow, *Model studies, * 

channels, *Unsteady flow, *Channei flow, fen- 
tial equations, Hydraulic properties, da mo 
a properties, Fluid mechanics, Meanders, 


Unsteady flow simulation in natural rivers is often 
complicated by meandering channels of compound 
section. It is shown that equations derived from the 
addition of differential equations individually de- 
scribing flow in main and overbank channels do 
not, in general, conserve mass when overbank and 
main channels are of different lengths. The one- 
dimension, open-channel flow equations may be 
extended to simulate floods in chan- 
nels of com Paige epee Seentgpen se 
developed for this purpose conserve mass. The 
—, implemented in the National Weather 
Service DAMBRK model were derived through 
the addition of differential equations individually 
describing flow in main and overbank channels. 
They do not conserve mass when main and over- 
bank channels differ in length. Governing equa- 
tions conserving mass and momentum, assuming 
constant fluid density, presented earlier by the 
author, may be derived through the use of appro- 
priate integral relations and incorporate area- 
weighted and discharge-weighted sinuosity terms. 
They conserve mass and momentum in the general 
case and are not limited to the specification of one 
main and two overbank channels. (Friedmann- 


PTT) 
W89-07479 


MACROINVERTEBRATE COMMUNITIES 
AND SEDIMENTS AS POLLUTION INDICA- 
TORS FOR HEAVY METALS IN THE RIVER 
ADIGE (ITALY), 

Padua Univ. (Italy). Dept. of Biology. 

For primary bibliographic entry see Field 5A. 
W89-07489 


OXYGEN UPTAKE KINETICS AND MICROBI- 
aoa OF RIVER SEWAGE FUNGUS 
Department of Scientific and Industrial Research, 
Hamilton (New Zealand). Water Quality Centre. 
For primary bibliographic entry see Field SE. 
W89-07490 


RIVER OXYGEN UPTAKE AND RESPIRATO- 
RY DECAY OF SEWAGE FUNGUS BIOFILMS, 
Department of Scientific and Industrial Research, 
Hamilton (New Zealand). Water Quality Centre. 
For primary bibliographic entry see Field SE. 
W89-07491 


DYNAMICS OF HYPHOMYCETES ON DE- 
CAYING LEAVES IN THE NETWORK OF THE 
RIVER RHONE (FRANCE), 

Lyon-1 Univ., Villeurbanne (France). Dept. de 
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Biologie Animale et Ecologie. 
For primary bibliographic entry see Field 2H. 
W89-07522 


EFFECTS OF IRRADIANCE AND AGE ON 
CHEMICAL CONSTITUENTS OF ALGAL AS- 
SEMBLAGES IN LABORATORY STREAMS, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 2H. 
W89-07525 


USE OF IN SITU MICROCOSMS TO STUDY 
MASS LOSS AND CHEMICAL COMPOSITION 
OF LEAF LITTER BEING PROCESSED IN A 
BLACKWATER STREAM, 

Agency for Toxic Substances and Disease Regis- 
try, Atlanta, GA. 

For primary bibliographic entry see Field 2H. 
W89-07534 


EUTROPHICATION ASSESS- 


ADS, 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 
For primary bibliographic entry see Field 2H. 
W89-07541 


SHORT TERM TEMPORAL AND SPATIAL 
VARIABILITY OF CHLOROPHYLL A CON- 
pe a RATIONS IN THE ELIZABETH RIVER, 


INIA, 

Old Dominion Univ., Norfolk, VA. Dept. of Bio- 

logical Sciences. 

For primary bibliographic entry see Field 2H. 
89-07542 


RESISTANCE TO FLOW OVER RIPRAP IN 


STEEP CHANNELS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. = 

For primary bibliographic entry see Field 8B. 
W89-07549 


eee COMPARISON OF ALLU- 
VIAL STREAM CHANNEL MORPHOLOGY: 
GREAT PLAINS VERSUS CENTRAL LOW- 


LANDS, 
Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 

T. K. Miller, and L. J. Onesti. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1207-1217, December 1988. 1 fig, 7 tab, 37 ref. 


Descriptors: *Channel morphology, *Sediment dis- 

*Alluvial channels, *Geomorphology, 
*Streamflow, Graphical methods, Statistical meth- 
ods, Fluvial sediments, — Geology, Cii- 
mate, Regional anal 


Stream channel development is a complicated 
process involving many factors. A major goal of 
research in fluvial geomorphology is to develop an 
understanding of the relations between channel 
form, water discharge, and sediment discharge 
characteristics. The concept of thresholds has been 
introduced as an element in fluvial processes, with 
the implication that the factors involved in a proc- 
ess might change in some way as threshold bound- 
aries are passed. The extezt to which a ‘icular 
regional boundary represents a threshold in the 
process of stream channel development is studied. 
Twenty-four alluvial stream channels from the 
Great Plains region and 24 from the Central Low- 
lands region are compared with regard to the 
distributional form, central tendency and disper- 
sion characteristics, and correlation structure of 
ten variables, including indicators of discharge, 
channel sediment, and channel a The 
results suggest that these aspects of the data are 
very similar between the regions, except for cer- 
tain differences in central tendency characteristics, 
which are assumed to reflect underlying differ- 
ences between the regions in geology and climate. 
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In general, the results support the idea that this 
regional bo is not an effective threshold 
with respect to the stream channel development 
process, and that, therefore, stream channels devel- 
op in these environmentally distinct regions by 
way of a similar process. (Author’s abstract) 
W89-07551 


NONTRADITIONAL METHODOLOGY FOR 
FLOOD STAGE-DAMAGE CALCULATIONS, 
Oak Ridge National Lab., TN. Energy Div. 

S. Das, and R. Lee. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1263-1272, December 1988. 8 fig, 1 tab, 23 ref. 


tors: *Model studies, * uter 
SFlocd damage *Hydrologic a ome 
probable aa Economic aspects, Mathematical 
studies, Case studies, Spatial distribution, Comput- 
er models, Flood stages, Dam failure, Topographic 
mapping. 


A new methodology is presented to calculate eco- 
nomic losses from hypo’ , extreme flood 
events, such as the Probable Maximum Flood. The 
methodology uses economic data compiled from 
already-available secondary sources, such as U.S. 
Census data on magnetic tapes, utilizing microcom- 
puter and other electronic media. Estimnates of land 
elevations are obtained from to hic maps, 
and flood elevations are estimated using, for exam- 
ple a dam breach and flood routing (ODAMBRK) 
model. The calculations are performed at a disag- 
SaTcctagion cuapetas. Tin tate seell wait 
classification The basic areal units 
are city blocks (for areas), enumeration 
districts, and census tracts. Depth-damage func- 
tions, which —_ an estimate of damages as a 
proportion of the existing value of the structure, 
are estimated statistically. Computer software 
(called DAMAGE) is used to combine the eco- 
nomic, flood elevation, and depth e informa- 
tion to compute economic losses for different pos- 
sible flood stages and for different inflow events. 
Two case studies are presented as illustrations of 
the method. (Author’s abstract) 
W89-07557 


PARTIAL DEFORESTATION AND SHORT- 
TERM AUTOCHTHONOUS ENERGY INPUT 
TO A SMALL NEW ENGLAND STREAM, 

Michigan State Univ., East Lansing. Dept. of Zo- 


ology. 
For primary bibliographic entry see Field 3B. 
W89-07558 


WATER-SURFACE PROFILES WITHOUT 
ENERGY LOSS COEFFICIENTS, 
Morrison-Knudsen Engineers, Inc., Norwalk, CT. 
R. R. Zavesky, and A. S. Goodman. 
Water Resources Bulletin at Vol. 24, No. 
6, p 1281-1287, December 1988. 4 fig, 19 ref. 


Descriptors: *Flow profiles, *Roughness coeffi- 
cient, *Computer models, *Channel flow, *Open 
channels, Flow velocity, Flood flow, Energy loss, 
Flow discharge. 


A new method of computing water-surface profiles 
does not uire the assum — of hydrostatic 
pressure or of roughness coefficients. The method 
is based upon dheriboine entropy production 
values along a channel as Boe + as boundary 
conditions permit. The method requires a dis- 
charge capacity rating at a channel cross-section 
within the limits of the reach of the channel. A 
new theoretical relationship between the kinetic 
and momentum ccefficients for the velocity profile 
is used, together with a dynamic programming 
technique for optimal distribution of energy losses 
along the channel. A computer model was devel- 
oped and was used to verify the methodology for 
flood flow and channel data at four locations. 
(Author’s abstract) 

W89-07559 


SEASONAL DISTRIBUTION OF AEROMONAS 
HYDROPHILA IN RIVER WATER AND ISO- 
LATION FROM RIVER FISH, 


Industrial Toxicology Research Centre, Lucknow 
(India). 

For primary bibliographic entry see Field 5B. 
W89-07607 


ARTIFICIAL SUBSTRATE URE TIMES 


EXPOS' 
FOR PERIPHYTON BIOMASS ESTIMATES IN 
RIVERS. 


’ 
Department of Scientific and Industrial Research, 
Christchurch (New Zealand). Div. of Water Sci- 


ences. 
For primary bibliographic entry see Field 7B. 
W89-07608 


MOVEMENT OF MELTWATER IN SMALL 
BASINS, 
U; ~ (Sweden). Dept. of Hydrology. 


Nordic Hydrolo ey NOHYBB, Vol. 19, No. 4, p 
237-244, 1988. 4 1 tab, 11 ref. 


Descriptors: *Small watersheds, *Infiltration, *Un- 
saturated flow, *Soil water, *Snowmelt, *Runoff, 
Hydrologic models, Storm 

Kinematic models, Mathemati 

water movement, Catchment areas, Flow velocity, 
Surface-groundwater relations. 


A kinematic approach was employed to compute 
moisture flux and particle velocities in the unsatu- 
rated zone. The computations were compared with 
observations of tracer-marked meltwater particles. 
Groundwater flow was computed accounting for 
storage and assuming constant particle velocity. 
The percolation of meltwater can be described by 
a kinematic approach using continuity and a mois- 
ture flux-moisture content relation. the soil 


particles do not leave a small basin until several 
months after the melt event. Prerequisites for large 
fractions of meltwater particles in runoff water 
during snowmelt are the occurrence of overland 
flow or of subsurface flow along the bedrock be- 
neath a thin soil cover. (Rochester-PTT) 
W89-07626 


HYDROLOGY OF BAYELVA, SPITSBERGEN, 
Norges Vassdrags- og Elektrisitetsvesen, Oslo. Hy- 
drological Div. 

K. Repp. 

Nordic Hydrology pap ee Vol. 19, No. 4, p 
259-268, 1988. 5 figs 2 


Descriptors: *Spitsbergen, *Snowmelt, *Runoff, 
*Rainfall-runoff relationships, Bayelva, Floods, 
Seasonal distribution, Sediment transport, Sus- 
pended load, Rainfall intensity, Air temperature, 
Arctic zone. 


The hydrology of Bayelva, northwestern Spitsber- 
, was investigated during the period 1974-78. 
» iver Gechts e-euhdlinnes af 91. 5 sq km, out of 
which 54% are covered by glaciers. Additional 
studies were carried out on erosion and transport 
of suspended solids in the river. The major part of 
the runoff occurs during the months June and 
August. The snow melting usually starts in late 
May or early June, when air temperature rises 
above 0 C. Mean annual runoff during the periods 
was measured as 31,800,000 cu m, yielding an 
average of 3.4 cu m/sec discharge based on an 
average runoff duration of 109 days/yr. Highest 
daily flood observed was 32.2 cu m/sec. Annual 
sediment transport (suspended load) varies from 
6,646 to 16,558 i, whereas the highest observed 
concentration was 3,830 mg/L. The high variabili- 
ty may be explained by annual runoff volume, 
frequency of floods, amount of rainfall, and rainfall 
intensity. (Author’s abstract) 
W89-07628 


HYDROLOGICAL BACKGROUND OF A GLA- 
CIER-INFLUENCED HYDROPOWER STA- 
TION IN GREENLAND, 

Greenland Technical Organization, Copenhagen 
(Denmark). Section of Hydro-Technical Investiga- 
tion. 

C. Kern-Hansen. 

Nordic Hydrology NOHYBB, Vol. 19, No. 4, p 
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Descriptors: *Streamflow forecasting, *Greenland, 
*Glaciers, *Hydroelectric power, *Ablation, *Hy- 
drologic models, Time series analysis, Mathemati- 
cal models, Design criteria, Temperature, Predic- 
tion, Simulation. 


Unusual studies were required for planning a hy- 
ore station at Paakitsup Akuliarusersua in 

est Greenland. The basin is situated about 45 km 
pet of Ilulissat/Jakobshavn (69 30 min N 
latitude) at the Greenland Inland Ice. fore, it 
is strongly affected by ablation. Calculations were 
based on historical data from Ilulissat/Jakobshavn 
transferred to the study site, where data are 
meager. A suitable lipdpabegies ablation model was 
developed; detailed analyses of data were conduct- 
ed to establish time series for simulation work; 
sensitivity analyses of the hydro-glaciological pre- 
requisites were done; and periodic elements in the 
time series were analyzed and evaluated. Two 


pessimistic ity with 
respect to the hydro-glacial series applied, includ- 
peda ogmne = Fo Apt apedbeon yw 
represents the 

smallest average Riflow d the 1875-1984 
period (i.c., from 1875-1924, coldest 50-yr 
and the most likely 50-yr series judged on 

the basis of the calibration data, with allowance 

made for periodicity phenomena. (Roches- 


ter- 
'W89-07629 


LOTIC ALGAL COMMUNITIES AND THEIR 
METABOLISM IN SMALL FOREST BROOKS 
IN THE NURMES AREA OF EASTERN FIN- 


LAND, 

Joensuu Univ. (Finland). Karelian Inst. 

For primary bibliographic entry see Field 2H. 
W89-07716 


INTERACTION OF TIDE AND RIVER FLOW, 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Water Resources Engineering. 

For primary bibliographic entry see Field 2L. 
W89-07744 


FIELD STUDY ON TURBIDITY CURRENTS 
INITIATED FROM SPRING RUNOFFS, 


= Univ., Sapporo (Japan). Dept. of Geo- 


physics. 
For primary bibliographic entry see Field 2J. 
W89-07761 


REGIONAL FLOOD FREQUENCY ANALYSIS 
USING EXTREME ORDER STATISTICS OF 
THE ANNUAL PEAK RECORD, 

National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

J. A. Smith. 

Water Resources Research WRERAO, Vol. 25, 
= 2, p 311-317, February 1989. 4 fig, 1 tab, 24 
ref. 


Descriptors: *Statistical analysis, *Flood peak, 
*Flood forecasting, *Regional floods, *Flood fre- 
quency, ‘*Frequency analysis, Mathematical 
models, Pareto distribution, Central Appalachian 
region. 


A regional flood frequency model is developed for 
estimating recurrence intervals of extreme floods. 
The regionalization procedure developed in this 
paper differs notably from the U.S.Geological 
Survey index flood method in that a large quantile, 
rather than the mean annual flood, is used as the 
index flood. Based on a result from extreme value 
theory, exceedances of the specified quantile are 
modeled by a generalized Pareto distribution. This 
distribution has two parameters: a scale parameter 
and a shape parameter. It is assumed that the shape 
parameter does not vary from basin to basin, im- 
plying that annual peak distributions for all basins 





have the same upper-tail thickness. The scale pa- 
rameter not only varies from basin to basin, but 
may also depend on covariate information, e.g. 
drainage area or indicator functions for basin ecol- 
ogy. Likelihood-based inference procedures are 
developed for the regional flood frequency model. 
Pan bret is applied to extreme floods of the 

jan region of the U.S. (Author’s 


abetract — 
W89-07766 


HYDRODYNAMIC DESCRIPTION OF THE 
EROSIONAL DEVELOPMENT OF DRAINAGE 
PATTERNS, 

Genoa Univ. (aly). Inst. of Hydraulics. 

G. Roth, and F. Siccardi. 

Water Resources Research WRERAO, Vol. 25, 
ps 2, p 319-332, February 1989. 13 fig, 4 tab, 42 


Descriptors: *Geomorphology, *Drainage pat- 
terns, *Erosion, *Channeling, *Hydrodynamics, 
*Sediment t rt, Mathematical models, Flow, 
Simulation, Soil properties, Rainfall intensity, 
Hillslopes. 


The erosional development of drainage networks is 
analyzed by modeling two-dimensional flow of 
water and sediment over a bare slope. 
tic equations of mass and momentum conservation 
are coupled with random fluctuations of sediment 
|e and transportation processes acting at the 
ydrodynamic scale. These fluctuations are shown 
to be able to provide an active source of channel- 
ization at the hillslope scale. Controlled experi- 
ments are also carried out by simulation runs aimed 
at investigating model performance (1) to describe 
formation of natural drainage patterns, (2) to ac- 
count for different factors (i.e., soil characteristics, 
hillslope geometry, and rainfall intensity) which 
control network formation and development, and 
(3) to reproduce differentiation of drainage pat- 
terns due to the above factors. (Author’s abstract) 
W89-07767 


GRAVITY CURRENTS IN ROTATING SYS- 


Australian National Univ., Canberra. Research 
School of Earth Sciences. 

R. W. Griffiths. 

Annual Review of Fluid Mechanics ARVFA3, 
Vol. 18, p 59-89, 1986. 9 fig, 40 ref. 


Descriptors: *Gravity currents, *Water currents, 
*Bottom currents, *Coriolis force, *Geohydrolo- 
gic boundaries, *Fluid mechanics, Reviews. 


When a fluid spreads under gravity in a rotating 
system, motions normal to the rotating vector 
induce Coriolis forces that tend to oppose the 
spreading. In the vicinity of a boundary, velocities 
normal to the boundary, and hence Coriolis forces 
parallel to the boundary, must vanish. The require- 
ment that angular momentum be conserved is then 
removed, the constraints imposed by the rotation 
are broken, and a gravity current flows along the 
boundary. In geophysical situations the rotation 
vector of interest is the component of the Earth’s 
rotation antiparallel to gravity. Boundaries may be 
mountain ranges, coastlines, or a sloping ocean 
bottom. Examples of gravity currents large enough 
to be influenced by the Earth’s rotation include 
river outflows and ocean currents. This review of 
gravity currents in rotating systems starts with a 
discussion of the formation of gravity currents 
from various types of localized sources of buoyan- 
cy in rotating systems, followed by a description of 
the structure of steady currents that vary only 
slowly in the streamwise direction. Simple models 
of free-surface currents, flow on an_ inclined 
bottom, some effects of kaye pore on bottom 
currents, and the possibility of hydraulic control 
are discussed. Results of theoretical and experi- 
mental studies of the stability of density fronts and 
boundary currents are summarized. Theoretical in- 
vestigations of finite-amplitude waves on boundary 
gravity currents are outlined, and experimental 
studies of intruding bores, along with an applica- 
tion of Bernoulli's equation to predict the nose 
speed and width, are reviewed. The discussion 
concludes with a summary of current understand- 


ing of rotating gravity currents and some of the 
uestions which have yet to be answered. (Sand- 
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EFFECTS OF DRAINAGE BASIN CHARAC- 
TERISTICS ON RIVER RUNOFF AND RIVER 
bag CHEMISTRY IN ICELAND (IN JAPA- 


Tokyo Metropolitan Univ. (Japan). Dept. of Geog- 
raphy. 

K. Suzuki. 

Chigaku Zasshi (Journal of Geo y) 
CG L, Vol. 97, No. 6, p 555-565, 1988. 9 fig, 1 
tab, 5 ref. English summary. 


Descriptors: *Water quality, *Water chemistry, 
*Rainfall-runoff relationships, *Catchment areas, 
*Rivers, *Runoff, *Topography, egy me a 
*Iceland, Rainfall, Vegetation, Land use, i 
properties, Seasonal variation. 


The characteristics of drainage basins in Iceland 
influence the amount of river water yield and 
chemistry. The drainage basin c’ 


Iceland is on the Mid-Atlantic Ridge and active 
volcanic zones run across the island. The Tertiary 
strata which are almost permeable are exposed at 
the northwest and east coast. Icelandic rivers are 
divided into three groups by the pattern of runoff 
variation and chemical conditions. For spring-fed 
rivers, the amount of runoff and chemical condi- 
tions are very even throughout the year and unaf- 
fected by the amount of rainfall. This type of river 
is mainly founded in the central zone that is the 
highest permeable area. For direct runoff rivers, 
the variations of runoff and chemical conditions 
are very much lent on the variation of rain- 
fall. These variations are very anomalous. This 
type of river is found in areas of impermeable 
basaltic rocks. For ier rivers, the amount of 
runoff varies annually. The amount of runoff is 
very large in summer and very small in the winter. 
The most typical characteristic of this type of river 
is the high concentration of suspended sediment. 
(Author’s abstract) 

W89-07776 


IMPORTANCE OF DIVERSITY IN THE FUNC- 
pe hg AND STRUCTURE OF RIVERINE 


IMMUNITIES, 
Academy of Natural Sciences of Philadelphia, PA. 
For primary bibliographic entry see Field 2H. 
W89-07782 


CHARACTERISTICS AND SPATIAL VARIA- 

BILITY OF DROUGHTS IN IDAHO, 

ey Univ., Moscow. Dept. of Civil Engineering. 
R. Horn 

Journal of Irrigation and Drainage — 

JIDEDH, Vol. 115, No. 1, p ie 124, 

1989. 5 fig, 1 tab, 8 ref. 


Descriptors: *Idaho, *Streamflow, *Spatial distri- 
bution, *Droughts, *Stochastic process, Theoreti- 

analysis, Model studies, Idaho, Project plan- 
ning, Streamflow depletion, Statistics. 


An application of run theory to annual streamflow 
sequences in Idaho permits the assignment of 
return periods to historical drought events, based 
on the statistical characteristics of the streamflow 
record. For 63 stations with historical record 
lengths exceeding 30 years, several major periods 
of streamflow deficit have occurred, with return 
periods significantly greater than might be expect- 
ed from a random sample of the long-term stochas- 
tic process. Since drought severity is shown to be a 
function of en Statistics, a regional 
pattern to this severity is defined in terms of a 
drought potential index (DPI) which indicates the 
100-year return period deficit for flow periods less 
than the mean annual flow. The mapped DPI 
values vary significantly throughout the state, with 
several regions showing a much greater potential 
for persistent, severe streamflow deficits. These 
findings may have significant implications for 
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future water resources planning in the state. Since 
drought severity is not a spatially-random phe- 
nomenon, water supply projects located in regions 
of large DPI values would require larger storage 
volumes than those in other regions, at the same 
risk level or design return period. (Author’s ab- 
stract) 

W89-07798 


FLOW MEASUREMENT WITH TRAPEZOI- 
DAL FREE OVERFALL, 

Monash Univ., Clayton (Australia). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 7B. 
W89-07799 


MEAN FLOW CIRCULATION aes 
FOR SHOALING AND BREAKING WAVES, 
California Univ., Berkeley. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2L. 
W89-07802 


SEASONAL VARIATIONS IN SOME PHYSI- 


VALLEY, SIERRA LEONE), 

Fourah Bay Coll., Freetown (Sierra Leone). Dept. 
of Botany. 

O. S. M. Mtada. 

Internationale Revue der Gesamten Hydrobiologie 
— Vol. 73, No. 1, p 107-112, 1988. 4 fig, 3 


Descriptors: *Water analysis, *Physical properties, 
*Water chemistry, *Sierra Leune, *Seasonal varia- 
= *Tropical areas, *Watersheds, Catchment 

Perennial streams, Chemical properties, 
Steanea, Rainfall, Forests, Forest hydrology. 


Four perennial streams in a completely forested 
area were investigated. The water cooled and 
warmed up during both the rainy and dry seasons. 
The chloride content of the water varied accord- 
ing to rainfall. Dissolved solids were relatively 
high (20/mgl) at the start of the rainy season due 
to leaching but they were diluted with increased 
volume of flow. Dissolved gases and BODsub5 
varied according to discharge and total suspended 
solids content. All the other chemical species like- 
wise were subject to seasonal variations. (Author’s 


abstract) 
W89-07851 


HYDRAULIC CHARACTERISTICS OF THE 
ENISEI RIVER DURING CONSTRUCTION OF 
THE SAYANO-SHUSHENSKOE HYDROELEC- 
TRIC STATION, 

A. S. Brodilov, N. P. Viadykina, and E. N. 
Yankovich. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 281-287, November 1988. 5 fig, 2 tab, 5 
ref. Translated from Gidrotekhnicheskoe Stroi- 
telstvo, No. 5, p 27-31, May 1988. 


Descriptors: *Hydraulic properties, *Streamflow, 
*Runoff, *Cofferdams, *Hydroelectric plants, 
*Dam construction, *Hydraulic structures, Con- 
struction, Discharge measuremet, Flood peak. 


In October 1975, damming of the Enisei Channel 
(USSR), snes the upstream and downstream 
cofferdams, and passage of the runoff through the 
concrete dam were accomplished simultaneously. 
The effect of artificial structures in the channel on 
modifications of the river bed, roughness coeffi- 
cient, and discharge curves for the period of the 
effect of the cofferdam (1968-1975) was examined. 
The maximum flood discharges during the investi- 
gated period were from 5830 cu m/sec (1974) to 
10,000 cu m/sec (1969). In 1970, 1973, and 1975, 
the maximum flood discharges reached, respective- 
ly, 8970, 8450, and 8060 cu m/sec. An analysis of 
channel roughness coefficient data showed that 
where the channel was constricted by artificial 
structures, the value of roughness varied over a 
large range and its change depended, in varying 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


degree, on a number of hydraulic elements. The 
analysis of channel transformations and changes in 
the hydraulic elements of the flow, roughness coef- 
ficient, and rating curves was carried out for the 
case of constriction of the flow by cofferdams of 
the construction phase of the hydro development. 
Systematic checking of the runoff at gauging sta- 
tion located outside of the zone of intense channel 
modifications showed that calculated rating curves 
for the stretch of construction of the hydro station 
corresponded well to the actual rating curves at 
the given sites during passage of subsequent floods. 
(Friedmann-PTT) 

W89-07871 


CALCULATION OF THE KINEMATIC CHAR- 
ACTERISTICS OF UNIFORM FLOW IN 
CANALS, 

For primary bibliographic entry see Field 8B. 
W89-07872 


OPERATIONAL LIMING OF SURFACE 
WATERS IN SWEDEN, 

For primary bibliographic entry see Field 5G. 
W89-07878 


LIMING ACIDIC WATERS IN NORWAY: NA- 
TIONAL POLICY AND RESEARCH AND DE- 
VELOPMENT, 

For primary bibliographic entry see Field 5G. 
W89-07879 


COOPERATIVE FEDERAL-STATE LIMING 
RESEARCH ON SURFACE WATERS IMPACT- 
ED BY ACIDIC DEPOSITION, 

For primary bibliographic entry see Field 5G. 
W89-07882 


LIMING OF LAKES, RIVERS AND CATCH- 
MENTS IN NORWAY, 

For primary bibliographic entry see Field 5G. 
W89-07888 


EFFECTS OF LIMING ON WATER QUALITY 
OF TWO STREAMS IN WEST VIRGINIA, 

For primary bibliographic entry see Field 5G. 
W89-07894 


EFFECTS OF STREAM LIMING ON WATER 
CHEMISTRY AND ANADROMOUS YELLOW 
PERCH SPAWNING SUCCESS IN TWO MARY- 
LAND COASTAL PLAIN STREAMS, 

For primary bibliographic entry see Field 5G. 
W89-07895 


DAMMING THE NARYN RIVER CHANNEL 
AT THE TASHKUMYR HYDROELECTRIC 
STATION, 

For primary bibliographic entry see Field 8A. 
W89-07902 


LIMNOLOGICAL IMBALANCES: AN ANTIPO- 
DEAN VIEWPOINT, 

Institute of Ecosystem Studies, Millbrook, NY. 
For primary bibliographic entry see Field 2H. 
W89-07917 


IN VIVO ALGAL FLUORESCENCE, SPEC- 
TRAL CHANGE DUE TO LIGHT INTENSITY 
CHANGES AND THE AUTOMATIC CHARAC- 
TERIZATION OF ALGAE, 
Freshwater Biological Association, 
(England). 

For primary bibliographic entry see Field 7B. 
W89-07919 


Ambleside 


MEASUREMENT AND ANALYSIS OF DE- 
PRESSION STORAGE ON A HILLSLOPE, 

New South Wales Univ., Kensington (Australia). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 7B. 
W89-07930 


UNIQUE FLOOD EVENT IN AN ARID ZONE, 
Dames and Moore, Riyadh (Saudi Arabia). 

M. O. Walters. 

Hydrological Processes HYPRE3, Vol. 3, No. 1, p 
15-24, January-March 1989. 7 fig, 2 tab, 8 ref. 


Descriptors: *Floods, *Rainfall-runoff relation- 
= a *Arid climates, *Deserts, *Saudi Arabia, 
*Flood data, Rainfall, Design floods, Flood peak, 
Flood recurrence interval, Rainfall intensity, Hy- 
drographs. 


Arid regions generally lack surface water records 
for developing flood characteristics for hydraulic 
design purposes. Consequently good records of 
floods, particularly large ones, are a data asset to 
arid zone hydrology. A large rainfall and runoff 
event which occurred on 23 April 1985 has been 
fully recorded on Wadi Ghat, a 597 sq km catch- 
ment in southwest Saudi Arabia. Documentation 
for this large event is considered to valuable to 
arid zone hydrology. The complete runoff hydro- 
graph and rainfall distribution is described. Maxi- 
mum point rainfall intensity was 115.4 mm/h. The 
peak discharge was 3200 cu m/s. Point rainfall has 
an expected frequency of occurrence in excess of 
once every 200 years. The peak discharge is ex- 
pected to occur on an average once in 143 years. 
(Author’s abstract) 

W89-07931 


SEA-SALT INDUCED STREAMWATER ACIDI- 
FICATION, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field SB. 
W89-07932 


RELATIONSHIPS BETWEEN DIATOM AS- 
SEMBLAGES AND PHYSICO-CHEMICAL 
VARIABLES IN THE RIVER TER (NE SPAIN), 
Barcelona Univ. (Spain). Dep gia. 

For primary bibliographic entry see Field 2H. 
'W89-08029 


EXPECTED ANNUAL DAMAGES AND UN- 
CERTAINTIES IN FLOOD FREQUENCY ESTI- 
MATION, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 6A. 
W89-08074 


ROUTING PROCEDURE FOR UNGAGED 
CHANNELS. 


tJ 
Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 
D. B. Pridal, and W. P. James. 
Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 1, p 108- 
121, January 1989. 8 fig, 3 tab, 6 ref, append. 


Descriptors: *Rainfall-runoff relationships, *Flood 
forecasting, *Routing, *Channels, *Gaging, Hy- 
draulic models, Model studies, Continuity equa- 
tion, Energy equation, Mannings equation, Rough- 
ness coefficient, Channel morphology, Hydro- 
graphs, Flow, Critical flow, Streams. 


A hydraulic streamflow routing method was de- 
veloped using the continuity equation and the con- 
trol volume form of the energy equation. The 
required input data consists of a geometric descrip- 
tion of the cross-section. Manning roughness coef- 
ficients, channel slope, reach length and inflow 
hydrograph. The routing procedure was compared 
with dynamic wave and hydrologic routing meth- 
ods. For these comparisons, two prismatic chan- 
nels with different cross-sectional shapes were ana- 
lyzed using varying inflow hydrographs and chan- 
nel slopes. This analysis included both subcritical 
and supercritical flow. Further analysis of the rout- 
ing technique was performed by applying the rout- 
ing procedure to natural streams. The two streams 
modeled contained irregular cross-sections with 
variations in geometrical shape, slope and dis- 
charge. Gaged data provided upstream and down- 
stream discharge hydrographs. The developed 
streamflow routing technique was demonstrated to 
perform well. The model can be applied in most 


situations common to open channel flow. The 
model does not have convergence problems due to 
irregular cross sections. (Author’s abstract) 
W89-08075 


ALUMINIUM SOLUBILITY RELATIONSHIPS 
IN ACID WATERS-A FRACTICAL EXAMPLE 
OF THE NEED FOR A RADICAL REAPPRAIS- 


AL, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 5B. 
W89-08117 


FATE OF ACETONE IN AN OUTDOOR 
MODEL STREAM IN SOUTHERN MISSISSIP- 
PI, U.S.A., 

Geological Survey, Arvada, CO. 

For primary bibliographic entry see Field 5B. 
W89-08120 


DEVELOPMENT AND TESTING OF A MULTI- 
VARIATE, SEASONAL ARMA(1,1) MODEL, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

J. P. Haltiner, and J. D. Salas. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 247-272, December 30, 1988. 9 fig, 12 tab, 18 ref. 
Colorado Agricultural Experiment Station projects 
Cae 0114, COLO 0357; NSF Grant CEE- 
8110782. 


Descriptors: *Multivariate analysis, *Time series 
analysis, *River flow, *Model studies, *Stream- 
flow forecasting, ‘*Forecasting, *Hydrologic 
models, Model testing, Drought, Reservoir stor- 
age, Flow, .algorithms, Seasonal variation, Esti- 
mating equations, Colorado, Rivers, Computers. 


Time series models of the ARMA sas ye 
moving-average) class are commonly used for data 
generation and forecasting of hydrologic process- 
es. A multivariate, seasonal ARMA(1,1) model was 
developed which preserves the seasonal lag-one 
and lag-two autocorrelations and the lag-zero cross 
correlations. The maximum likelihood estimation 
(MLE) technique resulted in parameter estimates 
with a smaller mean square error than the method 
of moment (MOM) estimates. However, the bias of 
the estimates was approximately the same for both 
methods. Furthermore, neither seemed to be supe- 
rior in preserving the desired short-term and long- 
term statistics. In its present form, the MLE algo- 
rithm requires extensive computer time for conver- 
gence. When the bivariate model was applied to 
historical, monthly riverflow data, the MOM ap- 
proach showed a slightly lower bias in the preser- 
vation of short-term properties, while the MLE 
technique Ited in a hat lower bias in the 
preservation of long-term properties. Both meth- 
ods showed a negative bias in estimating the maxi- 
mum run-length, run-sum, and maximum accumu- 
lated deficit properties. (Author’s abstract) 
W89-08123 





DISSIPATIVE FINITE ELEMENT MODEL 
FOR FREE SURFACE FLOW, 

Thessaloniki Univ., Salonika (Greece). School of 
Agriculture. 

L. Anastasiadou-Partheniou, and G. A. Terzidis. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 289-299, December 30, 1988. 7 fig, 29 ref. 


Descriptors: *Finite element method, *Surface 
flow, *Mathematical models, *Open-channel flow, 
Flow, Simulation, Rivers, Axios River, Greece, 
Channels, Boundary conditions. 


A dissipative finite element model applicable to 
one-dimensional free surface flow is presented. The 
classical Galerkin formulation seems to be inappro- 
priate to simulate open channel flow when discon- 
tinuities are introduced in the flow domain. A 
weighted residual formulation based on discontinu- 
ous weighting functions provides better results 
than the standard Galerkin approximation. Thus 
the problem of the undesirable noise in the vicinity 
of the discontinuities is overcome and the finite 
element method becomes capable of simulating 





steep wave fronts. This dissipative model was ap- 
= to continuous flow in a section of the Axios 

iver in Greece, and to discontinuous flow in a 
rough rectangular horizontal channel. The compu- 
tational results are compared with those obtained 
by finite difference schemes and with experimental 
data. For continuous flow this similar to the stand- 
ard finite element procedure. (Doria-PTT) 
W89-08125 


THREE-COMPONENT TRACER MODEL FOR 
STORMFLOW ON A SMALL APPALACHIAN 


FORESTED CATCHMENT, 
Pennsylvania State Univ., University Park. School 
of Forest Resources. 
For primary bibliographic entry see Field 2A. 
W89-08126 


RAINFALL MOVEMENT-A VALUABLE COM- 
PLEMENT TO SHORT-TERM RAINFALL 
DATA, 

Enpincerin aes (Sweden). Dept. of Water Resources 
For primary bibliographic entry see Field 2A. 


DELINEATION OF GROUPS FOR REGIONAL 
FLOOD FREQUENCY ANALYSIS, 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7A. 
W89-08129 


ANALYTICAL KINEMATIC MODEL FOR THE 
RISING LIMB OF OVERLAND FLOW ON IN- 
FILTRATING PARABOLIC SHAPED SUR- 
FACES, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use. 

J. L. M. P. De Lima, and W. H. Van der Molen. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 363-370, December 30, 1988. 3 fig, 5 ref. 


Descriptors: *Kinematic wave theory, *Overland 
flow, Flow, Slopes, Simulation, Numerical analy- 
sis, Geomorphology, Mathematical analysis. 


For a realistic simulation of overland flow, it is 
to attempt simulation on surfaces that 
are not restricted to a plane of fixed slope. The 
overland flow process is strongly affected by the 
shape of the slopes. Using a kinematic wave theory 
in combination with Zarmi’s hypothesis for the 
flow equation, an analytical solution was devel- 
oped for overland flow over an infiltrating, 
bolic shaped surface (concave or convex pS meme 
that may be represented by a quadratic equation). 
One of the major topics in geomorphology is the 
evolution of hillslope profiles through time. The 
model formulated can be used to analyze the effect 
of that evolution on the overland flow processes. 
The velocity of the water flow is assumed to be 
independent of time. The analytical solution devel- 
oped is easier to use than numerical simulation and 
can be used to calibrate numerical methods devised 
for more complicated cases. (Doria-PTT) 
W89-08 130 


APPLICATION OF AN ADAPTIVE FORECAST 
ALGO) TO THE RIVER VASTERDA- 


LALVEN, 
—_ Univ. (Sweden). Dept. of Hydrology. 


Nordic Hydrology NOHYBB, Vol. 19, No. 5, p 
293-302, 1988. 8 fig, 2 tab, 8 ref. 


Descriptors: *Algorithms, *Hydrologic models, 
*Streamflow, *River forecasting, *Model studies, 
*Streamflow forecasting, *Sweden, Model studies, 
Model tests, Hydrologic data. 


During the last two decades, advances in electron- 
ic engineering, hydrological modeling and systems 
theory have given considerable benefits to hydro- 
logical forecast developments. Today, several 
powerful adaptive techniques are available, which 
can improve the reliability of hydrological fore- 
casting. One of these techniques is the self-tuning 


predictor based on an ARMA type model using 
direct parameter estimation by recursive least 
square algorithm. The self-tuning predictor has 
been tested on the River Vasterdalalven in 
Sweden. The results show that reliable forecasts 
can be issued for the gauge at Mockfjard, on the 
river, two days ahead using Lima, a station further 
downstream, as an input station. Lead time be- 
tween the closest stations is one day. The computa- 
tional error feedback provided the possibility for 
automatic account of lateral flow between the 
upstream and forecasted station. If the data were 
available for the tributaries, and they contributed 
significant volume to the main flow, there was a 
possibility of including them in the model inputs. 
(Friedmann-PTT) 

W89-08135 


PREDICTION OF THE 
D 


AFRICA, 
Port Elizabeth Univ. (South Africa). Inst. for 
Coastal Research. 
For le bibliographic entry see Field 2L. 
W89-08139 


TROPHIC IMPORTANCE OF ZOOPLANKTON 
IN STREAMS WITH ALLUVIAL RIFFLE AND 
POOL GEOMORPHOMETRY, 

Arkansas Univ., Fayetteville. Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W89-08152 


SUBSURFACE WATER IN RIVER BEDS AS 
SOURCE OF RURAL WATER SUPPLY 


SCHEMES, 

Centre for Water Resources Development and 
Management, Calicut (India). Ground Water Div. 
S. P. Rajagopalan, and N. B. ome eragear iy ow 
Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 115, No. 2, p 186-194, March 
1989. 3 fig, 2 tab, 3 ref. 


Descriptors: *Subsurface water, 

*Water supply development, 

*Aquifers, *Aquifer testing, Geohydrology, Per- 
meability, Streambeds, Gravity flow, Groundwater 
movement, Storm seepage. 


assessment of subsurface water in the river 
bed of Bharathapuzha, at a location near Thrithala 
in Palghat District of Kerala State, India, is de- 
scribed, for a rural water supply scheme that is to 
service a rural population of about 0.5 million. 
Field data obtained through hydrologic and hydro- 
geologic data monitoring, geophysical surveys, 
and aquifer performance tests are analyzed to 
obtain estimates of the critical period of water 
demand when the river can be expected to be dry, 
saturated thickness as well as permeabilities of the 
aquifers, and gradients of subsurface flow. These 
results are, in turn, used to quantify the ground- 
water contribution from both banks into the river 
course, subsurface flow along the river course, and 
subsurface storage within the river bed at the 
P location of the scheme. The feasible sub- 
surface water withdrawal through an infiltration 
gallery-based water supply scheme is finally esti- 
mated as 50,000,000 L/day during periods other 
than the critical period and 25,000,000 L/day 
during the critical period. (Author’s abstract) 
W89-08 166 


DIEL VARIATION IN CHIRONOMID EMER- 
GENCE AND IMPLICATIONS FOR THE USE 
OF PUPAL EXUVIAE IN RIVER CLASSIFICA- 
TION, 

University Coll., Dublin (Ireland). Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field 5A. 
W89-08171 


PATTERN AND PROCESS IN LOW-ORDER 
ACID STREAMS, 

University of East Anglia, Norwich (England). 
School of Biological Sciences. 

For primary bibliographic entry see Field SC. 
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W89-08172 


EFFECTS OF AUTUMNAL WEED CUTS IN A 
LOWLAND STREAM ON WATER LEVELS 

AND FLOODING IN THE FOLLOWING 

SPRING, 

Freshwater Biological Association, Wareham 

(Engiand). River Lab. 

For primary bibliographic entry see Field 4A. 

W89-08173 


AQUATIC HYPHOMYCETES IN AN ACIDI- 
FIED AND LIMED HUMIC STREAM IN 


SWEDEN, 

Mount Allison Univ., Sackville (New Brunswick). 
Dept. of Biology. 

For primary bibliographic entry see Field SC. 
W89-08 174 


PRIMARY PRODUCTION 
MEUSE (BELGIUM), 
Facultes Universitaires Notre-Dame de ia Paix, 
Namur (Belgium). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W89-08175 


IN THE RIVER 


EFFECT OF WATER CURRENT ON THE DE- 
ee OF DEAD LEAVES AND NEE- 


LES, 
Lyon-1 Univ., Villeurbanne (France). Dept. de 
Biologie Animale et Ecologie. 
For primary bibliographic entry see Field 2H. 
W89-08176 


RIVER BEDS, 
Lyon-1 Univ., Villeurbanne (France). Lab. d’Eco- 
logie des Eaux Douces. 
For primary bibliographic entry see Field 2H. 
W89-08177 


SEASONAL CHANGES OF SOME PHYSIO- 
LOGICAL AND STRUCTURAL PARAMETERS 
IN THE SEDIMENTS OF AN ORGANICALLY 
POLLUTED 

Universite de Savoie, Chambery (France). Lab. 
d’Ecologie. 

For primary bibliographic entry see Field SC. 
W89-08178 


LONG-TIME CHEMICAL OBSERVATION OF 
FIFTEEN MOUNTAIN STREAMS IN CEN- 
TRAL EUROPE, 

Mainz Univ. (Germany, F.R.). Inst. fuer Zoologie. 
For primary bibliographic entry see Field 5C. 
W89-08179 


NATURAL EPILITHIC ALGAL COMMUNI- 
TIES IN’ FAST-FLOWING MOUNTAIN 
STREAMS AND RIVERS AND SOME MAN- 
INDUCED CHANGES, 

Innsbruck Univ. (Austria). Botanisches Inst. 

For primary bibliographic entry see Field 5C. 
W89-08180 


BACTERIAL SUBSTRATES IN GRAVEL BEDS 
OF A SECOND ORDER ALPINE STREAM 
(PROJECT RITRODAT-LUNZ, AUSTRIA), 
Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Limnologie. 

For primary bibliographic entry see Field 2H. 
W89-08181 


DISTRIBUTION OF ORGANIC MATTER AND 
FAUNA IN A SECOND ORDER, ALPINE 
GRAVEL STREAM (RITRODAT-LUNZ STUDY 
AREA, AUSTRIA), 

Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Limnologie. 

For primary bibliographic entry see Field 2H. 
W89-08182 
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RESULTS OF LONG-TERM ZOOPLANKTON 
INVESTIGATIONS IN THE RIVER DANUBE, 
HUNGARY, 

ar Tudomanyos Akademia, Budapest. Station 
for ube Research. 
For primary bibliographic entry see Field 2H. 
W89-08183 


ANNUAL TEMPERATURE VARIATIONS OF 
SPRING WATER IN FORESTED VALLEYS, 
Oita Univ. (Japan). Dept. of Earth Science. 

For primary bibliographic entry see Field 2H. 
W89-08185 


et eg OF RUNOFF COMPONENTS IN 
SMALL MOUNTAINOUS WATERSHED 

USING STREAM SOLUTE DATA, 

National Inst. for Environmental Studies, Tsukuba 

(Japan). 

For primary bibliographic entry see Field 2H. 

W89-08 186 


HONG KONG FRESHWATERS: SEASONAL 
INFLUENCES ON BENTHIC COMMUNITIES, 
Hong Kong Univ. Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W89-08187 


CONTRIBUTION OF TERRESTRIAL PLANT 
LITTER TO NUTRIENT ENRICHMENT OF 
FRESHWA’ 


TERS, 

Jawaharlal Nehru Univ., New Delhi (India). 

School of Environmental Sciences. 

a primary bibliographic entry see Field 2H. 
'W89-08188 


HYDROCHEMISTRY OF THE LOWER SOLO 
Hasanuddin Univ., Ujung Pandang (Indonesia). 
Pusat Studi Lingkungan. 


For primary bibliographic entry see Field 2H. 
W89-08189 


TEMPORARY STREAMS: 
SOME ECOLOGICAL CHARACTERISTICS, 
Monash Univ., Clayton (Australia). Dept. of Zool- 


ogy. 
For primary bibliographic entry see Field 2H. 
W89-08190 


INTERSPECIFIC ASSOCIATIONS IN THE 
FAUNAL ASSEMBLAGES OF STONES OF AN 
UPLAND AUSTRALIAN STREAM, 

Monash Univ., Clayton (Australia). Dept. of Zool- 
ogy. 

For primary bibliographic entry see Field 2H. 
W89-08191 


SEASONAL AND LONGITUDINAL PATTERNS 
IN THE MACROINVERTEBRATE COMMUNI- 
TIES OF COBBLES FROM THE UPPER LA 
TROBE RIVER, VICTORIA, AUSTRALIA, 
Museum of Victoria, Abbotsford (Australia). 

For primary bibliographic entry see Field 2H. 
'W89-08192 


BENTHIC ORGANIC MATTER AND MaA- 
CROINVERTEBRATE FUNCTIONAL FEED- 
ING GROUPS IN A FO UPLAND 
STREAM IN TEMPERATE VICTORIA, 

Monash Univ., Clayton (Australia). Dept. of Zool- 


ogy. 
For primary bibliographic entry see Field 2H. 
W89-08193 


TEMPORAL AND DIEL EMERGENCE OF 
CHIRONOMIDAE (DIPTERA: INSECTA) 
FROM A NEW ZEALAND STREAM, 

Waikato Univ., Hamilton (New Zealand). Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W89-08194 


ALGAL PROLIFERATIONS IN NEW ZEA- 
LAND’S SHALLOW STO) 


FOOTHILLS-! 
RIVERS: TOWARD A PREDICTIVE MODEL, 
Ministry of Works and Development, 
church (New Zealand). Hydrology Centre. 
For aw bibliographic entry see Field 2H. 
'W89-08195 


ECOLOGICAL ROLE OF BRYOPHYTES IN 
HIGH ALPINE STREAMS OF NEW ZEALAND, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-08196 


STONE SURFACE ORGANIC LAYERS IN NAT- 
URALLY ACID AND ALKALINE STREAMS IN 
SOUTH WESTLAND, NEW ZEALAND, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For 7 bibliographic entry see Field 2H. 
W89-08197 


INVERTEBRATE DRIFT IN THREE FLOOD- 
PRONE STREAMS IN SOUTH WESTLAND, 
NEW ZEALAND, 


, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-08198 


ECOLOGY OF SMALL STREAMS ON THE 
WEST COAST OF THE SOUTH ISLAND, NEW 
ZEALAND. 


, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W89-08199 


IMPACTS ON DRIFTING INVERTEBRATES 
OF STREAM FLOW CHANGES OCCURRING 
IN THE AFTERNOON AND MORNING, 

Department of Fisheries and Oceans, Nanaimo 
(British Columbia). Pacific Biological Station. 


For primary bibliographic entry see Field 2H. 
W89-08200 


IMPACT OF FINE SILT ON EPILITHIC 
PHYTON, AND POSSIBLE INTERACTIONS 
PERIPHYTON AND INVERTE- 
BRATE CON: 
— Univ., Dunedin (New Zealand). Dept. of 
For teknary bibliographic Field 6G 
or primary bi) entry see Fie : 
W89-08201 


APPLICABILITY OF THE RIVER CONTINU- 
UM CONCEPT TO NEW ZEALAND STREAMS, 
Univ., Dunedin (New Zealand). Dept. of 
For pes bibliographic Field 2H 
‘or primary entry see Fie! ; 
W89-08202 


DRIFT DISTANCE, PERIODICITY AND FRE- 
pyr t OF BENTHIC INVERTEBRATES IN 
VE STREAM, 


pee a Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-08203 


ANALYSIS OF THE ALLOCHTHONOUS OR- 
AND ASSOCIATED MA- 


INVERTEB! 
OF PATAGONIA (ARGENTINA), 
Museo Argentino de Ciencias Naturales, Buenos 
Aires. Div. Limnologia. 
For primary bibliographic entry see Field 2H. 
W89-08204 


SIMPLIFIED CLASSIFICATION OF FRESH- 
WATER BODIES IN THE WORLD, 
Rijksinstituut voor Natuurbeheer, Leersum (Neth- 


16 


erlands). 
For primary bibliographic entry see Field 2H. 
W89-08211 


RELATIONSHIP BETWEEN WATER QUAL- 
ITY AND PERIPHYTON BIOMASS IN SEVER- 
AL STREAMS IN JAPAN, 
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This report presents geohydrologic and water 
uality data from the northern part of the Town of 
Oyster Bay, in the north-shore area of Long 
Island. The groundwater reservoir underlying the 
area consists of clay, silt, sand, and gravel layers 
that form six geohydrologic units; from bottom to 
: the Lloyd aquifer, Raritan clay, Magothy aq- 
uifer, Port Washington aquifer, Port Washington 
confining unit, and the upper aquifer. Crys- 
talline bedrock underlies the Lloyd 1 aquifer and 
forms the base of the water system. The 
regional drought of 1 gro 
levels to decline as much as 16 feet, but the water 
table altitude in 1980 equaled or exceeded pre- 
drought levels. Water levels in wells 
screened in the lower. of the Magothy aquifer 
and in the Lloyd aquifer throughout much of the 
area are still below measured before the 
drought but are recovering. Groundwater in some 
areas contains nitrates, volatile organic com- 
a, and chloride in concentrations that exceed 
lew York State drinking-water standards. Con- 
ee SS ere oe ae ae 
aquifer and upper part of the Magothy aquifer. 
Saltwater has been reported in some wells along 
the shore but probably represents a natural condi- 
tion rather than saltwater encroachment due to 
excessive pumping. (Author’s abstract) 
W89-06976 
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The Central Basin aquifer system is composed of 
Devonian and Ordovician carbonate and shale 
rocks. This aquifer occurs west of the Valley and 
Ridge province and crops out in the Central Basin 
and the Sequatchie Valley of Tennessee. Ground- 
water in the Central Basin aquifer occurs primarily 
in solution openings and fractures, and the flow 
system is generally limited to 300 feet or less below 
land surface. However, some fractures and minor 
faults may allow vertical recharge to the underly- 
ing Knox Group, which marks the lower boundary 
of the Central Basin aquifer system. Away from 
the Central Basin, the u limit of the Central 
Basin aquifer system is the Chattanooga Shale, an 
effective confining unit. The Central Basin aquifer 
system, an important source of drinking water, 
supplies most of the rural domestic and many 
ublic — of drinking water in the Central 
Dosis end the Sequatchie Valley. Dissolved-solids 
concentrations often are less than 500 mg/L where 
the aquifer is part of a dynamic flow system. 
Dissolved-solids concentrations may reach thou- 
sands or tens of thousands of mg/L below the zone 
of dynamic flow. (Author’s abstract) 
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The rapid increase of groundwater withdrawal in 
recent years has caused concern about the effects 
that this development will have on the future use 
of the Ogallala aquifer in Ford County, southwest- 
ern Kansas. The study area consists of about 700 sq 
mi in northwestern and southern Ford County 
where the Ogallala aquifer is the principal source 
of water for irrigation and other uses. Basins on the 
bedrock surface have formed on the downthrown 
side of the Crooked Creek/Fowler Fault in areas 
where the dissolution of salt in underlying lower 
Permian Rocks has led to the collapse of overlying 
rocks. Saturated thickness of the Ogallala aquifer 
ranges from 0 to about 350 ft on the downthrown 
side of the fault. Saturated thickness ranges from 0 
to about 120 ft on the upthrown side of the fault. 

Water in the aquifer in Ford County 
generally moves from west to east at a gradient of 
about 7 ft/mi. ths to water range from about 9 
ft for wells completed in the Quaternary alluvium 
in the Arkansas River valley to about 185 ft for 
wells completed in the Ogallala aquifer. Concen- 

trations of chemical constituents in water from the 
Ogallala aquifer generally are less than limits rec- 
ommended by the Kansas Department of Health 
and Environment for drinking water and pose no 
problem when used for irrigating crops. However, 
excess fluoride was pact in some water samples 
from the Ogallala aquifer. Recommended limits for 


drinking water were exceeded for fluoride, nitrate, 
sulfate, and dissolved solids in water samples from 
the alluvium along the Arkansas River. Ground- 
water withdrawals for 1980 and 1981 were calcu- 
lated by two methods. The time-discharge method 
computed withdrawal of about 81, acre-ft 
os. 1980 and about 58,000 acre-ft during 1981. 
irrigation-requirement computed 
witndoenrl of about 121,000 acre-ft during 1980 
and about 131,000 acre-ft during 1981. Applica- 
tions for new irrigation wells increased five-fold 
between 1968 and 1980. i yey irrigation 
wells increased from 187 in 1939 to 622 in 1981. 
Water in storage in the lala aquifer was de- 
pleted by about 688,000 acre-ft or 8% between 
1939 and 1980. If withdrawals continue to the 
point where the water table drops below the top of 
the bedrock surface on the upthrown side of the 
Crooked Creek-Fowler fault, groundwater dis- 
= e from the Ogallala to the Arkansas River 
cease east of the fault. (Author’s abstract) 
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mapping, “At uifer char- 
*Hydrologic 


Mapping was undertaken to compile available in- 
formation on the limits and characteristics of one 
of the a t of aquifers in upstate New 
York, the valley-fill aquifer. The valley-fill aquifer 
in the Cohocton area underlies a 26 sq mi area, 
mostly along the Cohocton River valley. It is a 
primary source of water for rural residents, indus- 
try, and community water systems in northwestern 
Steuben County. Seven sheets of map data com- 
prise this Fescreees the Sheet 1, surficial 
ety a illustrates the distribution of: water 

artificial fill; made land; urban land; alluvial 
silt a2 and sand; alluvial sand and vel; peat, marl, 
muck and clay; lake silt and/or clay; delta sand and 
gravel; beach sand and gravel; outwash sand and 
gravel; ice contact sand and ground; thick till over 
bedrock; and thin till over bedrock. Sheet 2, geo- 
logic sections, shows the layering of the aforemen- 
tioned components below the surface layer. Sheet 
3 illustrates the water infiltration of soil zone. 
Sheet 4 depicts the aquifer thickness. Sheet 5 
shows the potentiometric surface, and Sheet 6, the 
well yield. Finally, Sheet 7 illustrates the land use 
in the region, specifically: industrial and extractive; 
commercial and services; transportation; farmland; 
forestland; residential; open public land; and water 
and wetlands. Findings relating to the ‘aquifer are 
presented in this series of maps to provide water 
managers with current knowledge to aid in pro- 
tecting and managing this prolific aquifer. (Lantz- 
PTT) 
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The Piedmont Province of Virginia has an ample 
supply of groundwater, (perhaps as much as 1.5 
billion gallons are in ae sq mi) gerierally 
suitable for domestic and supply needs. The 
source of this groundwater is po py mer which 
is stored in the pore the regolith and in 
fractures in the underlying bedrock of crystalline 
rocks. Water within the sedimentary rocks of the 
sedimentary basins is stored in bedding planes, 
fractures, and in pore spaces in the rock, and in the 
regolith. Well yields can be minimized in both 
terrains by constructing wells along lineaments and 
in valleys. Groundwater in the crystalline rock is 
generally slightly mineralized and acidic (pH is 
greater than 7.0). Dissolved solids concentration in 
deep wells ( < 500 ft) in sedimentary sock may 
exceed tolerable limits. Land disposal of solid 
wastes and sewage for domestic septic systems 
present the major threat to groundwater quality. A 
greater of the groundwater system 
in the Virginia Piedmont could be used to antici- 
pate future shortages so that preventive measures 
could be implemented to protect the groundwater 
reservoir. (Author’s abstract) 
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The Central Midwest aquifer system, in parts of 
Arkansas, Colorado, Kansas, Missouri, Nebraska, 
New Mexico, South Dakota, and Texas, is a region 
of great hydrologic diversity. This study examines 
the relationships between climate, vegetation, and 
soil that affect consumptive water use and re- 
charge to the groundwater system. Computations 
of potential recharge and consumptive water use 
were restricted to those areas where the aquifers 
under consideration were the immediate underly- 
ing system. The principal method of analysis uti- 
lized a soil moisture computer model. This model 
requires four types of input: (1) hydrologic proper- 
ties of the soils, (2) vegetation types, (3) monthly 
precipitation, and (4) computed monthly potential 
evapotranspiration (PET) values. The climatic fac- 
tors that affect consumptive water use and re- 
charge were extensively mapped for the study 
area. Nearly all the pertinent climatic elements 
confirmed the extreme diversity of the region. 
PET and those factors affecting it--solar radiation, 
temperature, and humidity--showed “4 regional 
differences; mean annual PET ranged from 36 to 
70 inches in the study area. The seasonal climatic 
patterns indicate significant regional differences in 
those factors affecting seasonal consumptive water 
use and recharge. In the southern and western 
parts of the study area, consumptive water use 
occurred nearly the entire year; whereas, in north- 
ern parts it occurred primarily during the warm 
season (April through September). Results of the 
soil-moisture pro , which added the effects of 
vegetation and the hydrologic characteristics of 
the soil to computed PET values, confirmed the 
significant regional differences in consumptive 
water use or actual evapotranspiration (AET) and 
potential groundwater recharge. Under two differ- 
ent vegetative conditions--the 1978 conditions and 

re-agricultural conditions consisting of only grass- 
and and woodland--overall differences in recharge 
were minimal. Mean annual recharge under both 
conditions averaged slightly more than 4.5 inches 
for the entire study area, but ranged from less than 
0.10 inches in eastern Colorado to slightly more 
than 15 inches in Arkansas. (Lantz-PTT) 
W89-07000 


HYDROLOGY OF THE ALLUVIAL, BURIED 
CHANNE! BASAL PLEISTOCENE, AND 
i AQUIFERS IN WEST-CENTRAL 
Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

D. L. Runkle. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4239, 
1988. 111p, 62 fig, 6 tab, 4 plates, 52 ref. 


Descriptors: *Groundwater availability, *lowa, 
*Groundwater quality, *Aquifers, *Geohydrology, 
Alluvial aquifers, Hardness, Well yields, Ground- 
water budget, Dakota aquifer, Dissolved solids. 


A groundwater resources it.vestigation in west- 
central Iowa indicated that water is available from 
alluvial, buried channel, basal Pleistocene, and 
Dakota aquifers. Nine alluvial aquifers consisting 
of sand and gravel are in the valleys of the Little 
Sioux, Maple Soldier, Boyer, West Nishabotna, 
East Nishnabotna, South Raccoon, Middle Rac- 
coon, and North Raccoon Rivers. These aquifers 
contain about 870,000 acre-ft of water that is po- 
tentially available to wells. Potential well yields 
generally are < 50 gal/min. The water generally is 
very hard (> 180 mg/L hardness as caicium car- 
bonate), is a calcium bicarbonate type, and has an 
average dissolved solids concentration of < 600 
mg/L. Seven buried channel aquifers consisting of 
sand and gravel, underlay about 594 sq mi in west- 
central Iowa and contain about 65,000 acre-ft of 
water potentially available to wells. Potential well 
yields of as much as 1,000 gal/min are possible in a 
few of the deeper and thicker parts of some of the 
buried channel aquifers, but well yields of 10 to 
100 gal/min are more common. Water generally 
was very hard, is a calcium bicarbonate type, and 


had an average dissolved solids concentration of 
400 to 800 mg/L in the shallow buried channel 
aquifers in Carroll, Greene, and Guthrie Counties. 
In the di buried channel aquifer in Audubon, 
Crawford, Harrison, Monona, and Shelby counties, 
the water is generally very hard, is a sodium 
sulfate or calcium sulfate type, and has an average 
dissolved solids concentrations of 3,000 mg/L. The 
basal Pleistocene aquifer is at the base of the Pleis- 
tocene deposits on many bedrock ridges and con- 
sisted of sand and gravel. Estimated well yields of 
as much as 500 gal/min could be obtained from the 
aquifer; however, 5 to 50 gal/min were more 
common. Water from the Pleistocene aquifer 
generally is very hard, is a calcium bicarbonate or 
calcium sulfate type, and has an average dissolved 
solids concentration of 1,000 mg/L. The Dakota 
aquifer consists of the saturated sandstone and 
gravel units in the Dakota Formation. Sandstone 
thickness of as much as 150 ft exists in Guthrie 
County, but an average thickness of 30 ft is more 
common. Water from wells < 200 ft deep general- 
ly is a calcium bicarbonate type and has an average 
dissolved solids concentration of 650 mg/L. Water 
from wells > 200 ft deep generally is a calcium 
sulfate or sodium bicarbonate type and has an 
average dissolved solids concentrations of 2,200 
dps (Author’s abstract) 
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The Catoctin Mountain National Park area, locat- 
ed in the Blue Ridge physiographic province of 
central Maryland, is characterized by high local 
relief, an average annual precipitation of 44 inches, 
and stony soils underlain by weathered and frac- 
tured metamorphic rocks. The park is mostly for- 
ested land and includes several camps and roads. 
The groundwater reservoir consists of regolith and 
underlying fractured bedrock and is recharged by 
= Discharge from the groundwater 

low system is mainly to nearby streams adjacent 
to areas of recharge. Approximately 56% of annual 
streamflow is contributed by groundwater. Wells 
located at Camp Round Meadow and Staff Quar- 
ters No. 5 can sustain pumping rates of 45 to 60 
gal/min for several hours, with drawdown of 40 to 
50 ft. Water quality samples from wells, springs, 
and streams indicate that groundwater is slightly 
affected by septic waste and road salt. Groundwat- 
er in remote areas is not affected by either source. 
Concentrations of chloride from road salt and con- 
centrations of nitrate plus nitrite (as N) were below 
U.S. EPA drinking water limits in all groundwater 
and surface water samples. (Author’s abstract) 
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Groundwater quality was evaluated in seven con- 
fined aquifers and the water table aquifer in east- 
central New Jersey based on 237 analyses of sam- 
ples collected in 1981-82, and 225 older analyses. 
Investigation of the effect of land use on water 
quality and several sampling network proposals for 
the region are reported. Generally, water in the 
confined aquifers is of satisfactory quality for 
human consumption and most other uses. Iron (Fe) 
and manganese (Mn) concentrations exceed U.S. 
EPA drinking water standards in some wells 
screened in the Potomac-Raritan-Magothy aquifer 
system. Sodium (Na) concentrations in samples 
from three wells more than 800 ft deep in the 
Englishtown aquifer exceed the standard. Iron and 
Mn concentrations in this aquifer may also exceed 
the standards. Iron concentrations in the Wenonah- 
Mount Laurel aquifer exceed the standard. Based 
on 15 analyses of water from the Vincetown aqui- 
fer, Mn is the only constituent that exceeds the 
drinking water standard. In the M wan aquifer, 
4 of the 16 Na determinations exceed the standard, 
and 8 of 16 Fe determinations exceed the standard. 
Water quality in the Atlantic City 800-ft sand is 
generally satisfactory. However, 12 Fe and 1 of 12 
Mn determinations exceed the standards. For the 
Rio Grande water-bearing zone, 1 of 3 Fe determi- 
nations exceed the standard. The Kirkwood-Co- 
hansey aquifer system (the water table aquifer) was 
the most thoroughly sampled (249 chemical analy- 
ses from 209 wells). Dissolved solids, chloride, Fe, 
nitrate, and Mn concentrations exceed drinking 
water standards in some areas. The results of chi- 
square tests of constituent distributions based on 
analyses from 158 wells in the water table aquifer 
indicate that calcium is higher in industrial and 
commercial areas; and Mg, chloride, and nitrate- 
plus-nitrite is higher in residential areas. (Author’s 
abstract) 
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A monitoring network of 50 wells was installed 
from 1975 to 1979 in the surface-mineable coal 
area. The purpose of the network was to collect 
hydrologic data and to establish a data base. The 
hydrologic data consist of water level measure- 
ments, water chemistry, and selected aquifer char- 
acteristics. The four aquifers considered in this 
study are: (1) The Pictured Cliffs Sandstone; (2) 
coal seams and interbedded lithologic units of the 
Fruitland Formation; (3) overburden of the Kirt- 
land Shale and Fruitland Formation; and (4) the 
alluvium along the Chaco River and its eastern and 
northeastern tributaries. Five sites were selected 
for study. Four of these sites, Western Coal Com- 
pany’s lease near Fruitland, Bisti West, Kimbeto, 
and Ojo Encino, have surface-mineable coal. The 
Chaco River alluvium was selected because it is 
downstream from anticipated mining activity. The 
specific conductances of the representative water 
samples from selected wells in the 4 aquifers in the 
5 study areas ranged from 800 to 23,000 microsie- 
mens/cm at 25 C. The dominant cation in all 
samples was sodium. The water is brackish in the 
Pictured Cliffs Sandstone and in the coal seams 
and interbedded lithologic units of the Fruitland 
Formation. It is fresh to saline in the overburden of 
the Fruitland Shale and Fruitland Formation, and 
fresh to brackish in the Chaco River alluvium. 
(Author's abstract) 
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Water Re- 


The EPA has authority under the Safe Drinking 
Water Act to protect underground sources of 
drinking water from contamination by deep well 
injection. An aquifer, however, may be exempted 
from protection and used for injected wastes 
where the aquifer meets criteria established in the 
Agency’s Underground Injection Control pro- 
gram. The Highland Rim aquifer system in Ten- 
nessee consists of Mississippian age carbonate 
rocks and occurs from the Valley and Ridge of 
East Tennessee to west of the Tennessee River. 
This aquifer contains potable water and is an im- 
portant source of drinking water for municipal and 
domestic supplies on the Highland Rim. The High- 
land Rim aquifer system under parts of the Cum- 
berland Plateau is not currently used as a source of 
drinking water and is not expected to be used in 
the future. These areas meet parts of the EPA’s 
Underground Injection Control criteria for ex- 
empting aquifers to receive injected waste. (Au- 
thor’s abstract) 
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Twenty-seven geohydrology sections illustrate 
structural and stratigraphic relationships within the 
180-mi-long Edwards aquifer. These sections were 
used to interpret the location of barriers within the 
Edwards aquifer. The sections are oriented gener- 
ally south-southeast, which is approximately 
normal to both the east-northeast trending Ed- 
wards aquifer and the strike of the major faults of 
the Balcones fault zone. Section lengths represent 
the distance necessary to cross the aquifer, which 
is 5 to 40 mi wide. The updip (north) end of the 
sections are drawn to indicate exposures of the 
Glen Rose Formation; from there the sections indi- 
cate downdip geologic conditions within the fresh- 
water zone and the saline water zone. The sections 
are approximately parallel and illustrate geologic 
conditions at 5- to 10-mile intervals. The sections 
indicate the geologic conditions from near the 
eastern boundary of the aquifer in Hays County to 
near the western boundary of the aquifer in Uvalde 
County. Several sections show places where faults 
have sufficient vertical displacement to offset the 
entire, or almost entire, thickness of the aquifer. At 
these places the faults are barriers to groundwater 
flow directly downdip across the fault. (Author’s 
abstract) 
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The Re ry Aquifer-System Analysis Program 
of the Geological Survey was initiated in 
1978. The; purpose of this program is to define the 
regional geohydrology and establish a framework 
of background information on geology, hydro! 
and geochemistry of the Nation’s important aq ifer 
systems. This information is needed to develop an 
understanding of the Nation’s major groundwater 
flow systems and to support better jwater 
resources management. As of 1986, investigations 
of 28 regional aquifer systems were planned, inves- 
tigations of 9 regional aquifer systems were com- 
pleted, and 11 regional aquifer systems were being 
studied. This report is a ———s of reports 
= leted under the Regional Aquifer-System 
ysis Program from 1978 throu, 
‘ome resulting from each regional aquifer-system 
study are listed after an introduction to the study. 
During 1978-86, 488 reports were completed under 
the Regional Aquifer-System Analysis 
and 168 reporis which were partially funded by 
the Regional Aquifer-System Analysis Program 
were completed under the National Research Pro- 
eS 's abstract) 
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be geohydrology of McMullen Valley, west-cen- 
ral Arizona, was investigated using geologic, geo- 
oiaaiedl, and hydrologic data and a numerical 
model of the groundwater system. Interpretation 
of geologic and geophysical information indicates 
that the main pate. of McMullen Valley is a 
syncline that has been normal faulted on the south- 
east side. Basin fill that accumulated in the struc- 
tural depression during late Miocene to Pleistocene 
time is the main aquifer and is divided into upper 
and lower units on the basis of lithologic informa- 
tion. The upper unit is a thin layer of coarse- 
sediments and generally is not saturated. 
lower unit is 3,000 to 4,000 ft thick, includes a 
fine-grained facies in the upper 1,000 ft, and i 
main source of water. The fine-grai i 
found in the southwest half 
further divided into upper and 
saauiey ara-tal die Gener cae 
percentage of silt and clay than 
contains a does not 
and separates the aquifer into 
systems. A ni 


to analyze system response to pumping stress. The 
transient system is one of storage depletion, and 
water level declines are controlled by 
ific yield distributions. Water leve' 
influenced by hydraulic properties and areal 
extent of the fine-grained facies. Significant water 
level declines may extend to aquifer boundaries in 
most of the basin; in one area, im; ible bound- 
pik mare influences declines. location of the 
boundary was estimated through gravity 
data ation, Several hydrologic components, 
including hydraulic properties and areal extent of 
the fine- aq- 
definition in order to 
develop a more accurate model of the groundwat- 
er system. (Lantz- 
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At an extensometer site near Eloy, Arizona, 1.09 m 
of land subsidence caused by groundwater with- 
drawal were measured by leveling in 1965-83. The 
extensometer, which partially penetrates the com- 
pressible sediments, recorded 0.82 m of compac- 
tion during the same By use of a one- 
dimensional model, cumulative daily compaction 
values were simulated to within an average of 
0.0038 m of the actual values. Land subsidence was 
simulated to within an average of 0.011 m using the 
same model in conjunction with geohydrologic 
data of the sediments below the extensometer. A 
highly —— clay layer that is 24.38 m thick 
was lly penetrated by the extensometer. The 
simulation indicated that the layer was driving 
com and land subsidence linearly with re- 
spect to time, despit= the presence of other com- 
pacting layers. Because of its thickness and com- 
pressibility, this layer can be expected to continue 
to compact after applied vertical stresses have 
stopped increasing and other layers have stopped 
compacting. Sensitivity analysis indicated that the 
compressibility of fine-grained sediments (ex- 
pressed as specific storage) is one of the factors to 
which compact is most sensitive. Preconsolidation 
stress and hydraulic conductivity also affect land 
subsidence near Eloy, Arizona. (Author’s abstract) 
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Large withdrawals of groundwater in the 1500 sq 
mi Albany area of southwestern Georgia have 
lowered water levels in deep aquifers as much as 
140 ft. This study was conducted to evaluate the 
development potential of the shallow Upper Flori- 
dan aquifer as an alternate source of groundwater, 
especially for public supply. The Upper Floridan 
stores and transmits large quantities of water, 
mainly in a zone of high permeability in the lower 
of the aquifer. The transmissivity of the aqui- 

er ranges from < 10,000 sq ft/day northwest of 
Albany, to as much as 150,000 sq ft/day south and 
southeast of Albany. Twenty-eight years of agri- 
cultural and industrial pumping has not produced a 
long-term decline of the water level in the Upper 
Floridan; the aquifer system remains at equilibri- 
um. The Upper Floridan yields hard, calcium bi- 
carbonate-type water but concentrations do not 
exceed State drinking water standards. In most of 
the study area, contaminants applied to or spilled 
on the land surface eventually can be expected to 
percolate through the overburden and reach the 
aquifer. Thus, it is important that wells be sited 
away from areas that have been used for the stor- 
age and disposal of potential contaminants and, 
probably to a lesser extent, the application of agri- 
cultural chemicals. In the area of greatest develop- 
ment potential east of the Flint River, wells may 
penetrate major groundwater conduits. By limiting 
drawdown during well development and during 
‘eenpemane the likelihood of causing sinkholes to 
can be minimized. Closed depressions, or 
pom throughout the Dougherty Plain probably 
are unsuitable as well sites, because (1) they are 
subject to flooding, (2) they collect water from 
upgradient areas and could concentrate potential 
contaminants, (3) water probably percolates 
through their bottoms and could transport con- 
taminants into the aquifer, and (4) the d ions 


Two boreholes, drilled to approximate depths of 
750 and 1,260 m in a granitic intrusion located near 
Atikokan, Ontario, were studied by obtaining a full 
suite of conventional borehole geophysical logs. In 
addition, selected intervals in these boreholes were 
logged with a borehole acoustic televiewer that 
produces a high-resolution image of the borehole 
wall, an acoustic waveform-logging system using 
34-kiloHertz magnetostrictive and 5-kiloHertz 
sparker sources, and a highly sensitive heat-pulse 
iowmeter. Emphasis was on identifying and char- 
acterizing fracture zones that represent groundwat- 
er conduits in deeper portions of the granite, and 
on characterizing the properties of the lar, a in- 
tervals of unfractured granite. Major 
zones were indicated by ee 2 pole 
log anomalies detected on the suite of conventional 
logs (unpublished data from Atomic Energy of 
Canada). However, several other anomalies, were 
identified as mafic intrusions of approximately the 
same thickness as major fracture zones. Geophysi- 
cal log anomalies were compared for all major 
fracture zones that could serve as significant 
groundwater conduits, and fracture zone perme- 
ability is estimated on the basis of acoustic tube- 
wave attenuation in these intervals. Acoustic tele- 
viewer logs obtained at depths below 1,000 m in 
the deeper well indicate that most of the few 
fractures identified on core at these depths do not 
remain open enough under in situ conditions to 
produce detectable anomalies in acoustic refrac- 
tion. Flowmeter data indicate that some ground- 
water circulation occurs in the upper portion of 
both boreholes. Water in the shallower of the two 
holes was observed to flow at 2.0 L/min; most of 
this flow entered the borehole at a depth < 25 m, 
and no flow occurred below a depth of 100 m. 
Downflow at rates < 0.5 L/min was determined 
to enter the deeper borehole within 20 m of the 
surface, and to exist at various fractures down to a 
depth of 250 m. (Author’s abstract) 
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may overlie limestone cavities filled with sand or 
clay that could interfere with well yield, develop- 
ment, and production. (Author’s abstract) 
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Intense development of the Miocene aquifer 
system for water supplies along the Mississippi 
Gulf Coast has resulted in large water level de- 
clines that have altered the groundwater flow pat- 
tern in the area. Water levels in some Miocene 
aquifers have declined about 2 ft/year since 1940; 
declines exceed 100 ft (80 ft sea level) in large areas 
along the coast. Water levels in the surficial aquifer 
system, generally less than 20 ft below land sur- 
face, have not declined. The Miocene and younger 
interbedded and lenticular sands and clays crop out 
in southern Mississippi and dip to the south and 
southwest. These sediments have large vertical 
variations in head and locally respond to stresses as 
separate aquifers. Freshwater recharge to the Mio- 
cene aquifer system primarily is from rainfall on 
the surficial aquifers. The water generally moves 
to the south and southeast along the bedding 
planes toward the Mississippi Gulf Coast where 
the water is either withdrawn by wells, discharges 
to the ocean, or gradually percolates upward into 


20 


overlying aquifers. Drawdowns caused by lar; 
groundwater withdrawals along the coast probably 
have resulted in the gradual movement of the 
saltwater toward the pumping centers. In parts of 
the Miocene aquifer system commonly used for 
water supplies, the water generally is a sodium 
bicarbonate type. Increasing chloride concentra- 
tions in a few wells indicate that saline water is 
migrating into parts of all layers in the ——_ 
area. A quasi three-dimensional numerical mode! 
of the groundwater flow system was prrba oars 
and calibrated on the basis of the both pre- and 
post-development conditions. The effects of an ex- 
1.5% annual increase in groundwater with- 
drawals during the period 1985- were evaluat- 
ed by the flow model. Additional ppt level a 
clines expected by the year 2005 in 
estimated pumpage are as follows: Gulfport, 13: 135 rs 
in layer 4 Biloxi-Gulfport area, 100 ft in layer 5 
and 50 ft in layer 3; Pascagoula area, 40 ft in layer 
6 and 30 ft in layer 4. The most serious threats of 
saltwater encroachment occur in layers 4, 5, and 6 
(the 800-, 600- and 400-ft sands) in the Pascagoula 
area where contamination of the southern edges of 
the production areas is expected to occur in less 
than 10 years. (Author’s abstract) 
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Because of the vulnerability of karst aquifers to 
contamination and the need for water managers to 
know recharge areas and groundwater flow char- 
acteristics for springs and wells used for public 
water supply, qualitative and quantitative dye trac- 
ing techniques were used during a groundwater 
investigation in the Elizabethtown area, Hardin 
County, in north-central Kentucky. The principal 
aquifer in the Elizabethtown area is thick, ly 
horizontal beds of limestone, and thin beds of shale 
of Mississippi age. As much as 65% of all water 
pumped for the city water supply is obtained from 
two springs and two wells that obtain water from 
these rocks. Sinkholes were classified according to 
their ability to funnel runoff directly into She 
groundwater flow system, based — on the 
nature of the swallet ees = Fen sinkhole. The 
presence of bedrock in the le nearly always 
ensured a well defined swallet leading to the sub- 
surface. Qualitative and quantitative dye 
techniques and equi t are discussed in 
Qualitative dye tracing with fluorescein dye and 
passive dye detectors, consisting of activated coco- 
nut charcoal identified point to point connection 
between representative sinkholes, sinking streams, 
and karst windows and the city springs and wells. 
Qualitative tracing confirmed the presence of infil- 
trated surface water from a ial stream, 
Valley Creek, in water from city wells and gener- 
ally confirmed the direction of groundwater flow 
as shown by a water level contour map. Quantita- 
tive dye tracing with rhodamin WT, automatic 
samplers, discharge measurements, and fluorome- 
tric analyses were used to determine flow charac- 
teristics such as traveltime for arrival of the lead- 
ing edge, peak concentration, trailing edge, and 
persistence of the dye cloud at the spring resur- 
gence. Analyses of the dye recovery curves for 
quantitative dye traces completed between the 
same sinkholes and a city spring, and during differ- 
ent flow conditions showed that the arrival time of 
the leading edge of the dye cloud ranged from 5 to 
24 hours and that the traveltime of the centroid of 
the dye cloud ranged from 6 to 31 hours when 
discharge was 4.6 and 0.53 cu ft/second, respec- 
tively. (Lantz-PTT) 
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Surface geophysical methods were found to be 
valuable for refinin; a of the geohydro- 
logy of Melton Valley, an used for burial of 
Slcavvar cudienaien tune ax tee tak aeaie tae 
ervation in Tennessee. The valley is characterized 
ges of interbedded shale end limestone. Radione 
gies of in shale and limestone. Radionu- 
clides have been transported away from the burial 
areas by groundwater along paths that are, in part, 
controlled by geol structures and rock type. 
Direct current resistivity soundings were used to 

eS eer en oe 


ohm-meters at four different sites. Terrain conduc- 

tivity profiles were used to aid in , surficial 
geologic contacts between shale 

units. Terrain conductivity for shal ie coil 

separation was generally greater millim- 

hos/m and ranged from about 10 to 40 millimhos/ 

m. Conductivity for limestone was generally < 15 

millimhos/m and ranged from 5 to 25 millimhos/ 

m. Azimuthal conductivity surveys indicated that 

greatest when the 

were oriented paral- 

ng teteadapers eo 

op Gs ca ecleutaliv cla 

ent — the ‘ing of a profile. (Author’s 
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Brackish water is infiltrating from the Delaware 
River into the underlying Potomac aquifers in the 
Cretaceous Potomac Formation in northern Dela- 
ware. Evidence that infiltration at the river is 
actually occurring includes chloride concentra- 
tions in the aquifers that are above ambient levels 
and chemical characteristics of groundwater and 
river water that are similar. Water quality within 
the Potomac aquifers has been degraded by the 
infiltration of river water and by leachate from 
waste sites. The ambient groundwater has 
chloride concentrations from 10 to 21 mg/L. 
Chemical analyses indicate that the ambient 
groundwater is a sodium magnesium calcium-chlo- 
ride sulfate bicarbonate type. Areas of the Poto- 


mac aquifers that have been degraded have = 
ride concentrations from 40 to 8,600 m/L, with 
specific conductances of 200 to 27,200 microsie- 
mens/cm at 25 C. Chemical analyses indicate the 
groundwater in these areas is a sodium-chlorate 
ee en eee uifer near 
ilmington Marine Terminal also have been 
ieud te thatelidtnal tescmmetecmans 
from disposal sites has caused 


mg/L have resulted from waste di 
soe eulinn quien ter aeaeaaie 4a a 


—— from 0.31 to 0.62 Gli g/d Se ry 
tions of freshwater in; 


quire 7 wells in injecting 200 
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The U.S. py norton , in cooperation 
the Alabama Pye s 
agement, is co , & series 

studies in report delineates cae 
scribes the geohydrology in Area 9--Barbour, Bul- 
lock, Macon, Pike, and R i 

major aquifers in the study area are the Tuscaloo- 


1986 were estimated to be about 14 million 
day. Areas of water level declines in the T 
sa aquifer have developed near Eufaula and Union 
Springs. Water levels in the Eutaw aquifer have 
cane autinae anal recharge areas for 
uifers are susceptible to contamination 
patie lace. Shallow wells in the outcrop area 
are most susceptible. (Author’s abstract) 
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a ee a ee 
Tinaja beds were deposited in response to 
subsequent episodes of post-12-million-year block 
A ee etn ee 
renewed uplift. The Fort Lowell Formation accu- 
mulated during the Quaternary development of 
modern through-flowing the maturation of the 
The composite Cenozoic 
section of the Tucson basin is at least 20,000 ft 
thick. The steeply tilted to flat-lying section is 
composed of indurated to unconsolidated clastic 
sediments, evaporites, and volcanic rocks that are 
lithologically and structurally complex. The lithol- 
ogy and structures of the section was greatly af- 
fected by the uplift and exhumation of adjacent 
hic core-complex rocks. Similar Cenozo- 
ic geologic relations have been identified in other 
parts of southern Arizona. (Author’s abstract) 
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Water level data have been collected in the alluvial 
aquifer at Louisville, Kentucky by the U.S. Geo- 
logical Survey since 1943. Interpretations of these 
data have been published in several reports by the 
Survey, but none have been published since 1983. 
Contour maps and hydrographs are presented in 
this report to document and to help in’ water 
hod changes for the period 1982- $7, Maps and 
hs show that groundwater levels gener- 
aly pec a in the 1980's after rising for many 
years. Two areas of groundwater withdrawals are 
— in the maps and hydrographs. Withdraw- 
in an industrial area in west Louisville disrupt 
the typical pattern of the contours to curve land- 
ward around the area of withdrawal. Resumption 
of pumping of groundwater for heating and cool- 
ing of some buildings in the downtown area in 
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1985 caused declines of about 3 to 4 ft in the 
downtown area. (Author’s abstract) 
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Clastic sediments of the Southeastern Coastal Plain 
aquifer system can be divided into four regional 
aquifers separated by three regional confining 
units. The four regional aquifers have been named 
for major rivers that cut across their outcrop areas 
and expose the aquifer materials. From youngest to 
oldest, the aquifers are called the Chickasawhay 
River, Pearl River, Chattahoochee River, and 
Black Warrior River aquifers, and the regional 
confining units separating them are given the same 
name as the aquifer they overlie. Most of the 
regional hydrogeologic units are subdivided within 
each of the four States that comprise the study 
area. Correlation of regional units is good with 
hydrogeologic units delineated by a similar region- 
al study to the west and southwest. Because of 
complexity created by a major geologic structure 
to the northeast of the study area and dramatic 
facies change from clastic to carbonate strata to 
the southeast, correlation of regional hydrogeolo- 
gic units is poor in these directions. (Author’s 
abstract) 
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Water in Minnesota’s glacial drift aquifers general- 
ly is of acceptable quality for most uses, including 
household supply, industrial use, and irrigation. 
The aquifers generally contain calcium magnesium 
bicarbonate-type waters, but other ty are 
present also. Calcium magnesium sulfate-type 
waters are common in the confined drift aquifers in 
the southwestern and northwestern parts of the 
State. The elevated concentrations of sulfate, 
which exceed limits recommended for drinking 


water by the EPA, results mainly from solution of 
sulfate bearing minerals in rocks of Cretaceous age 
that have been reworked in deep glacial drift. 
Sodium and chloride-type waters are common in 
drift aquifers in northwestern Minnesota owing to 
the inflow of saline water from bedrock aquifers of 
Paleozoic age North Dakota. Cation exchange 
with clay minerals in the drift also is a source of 
sodium to these waters, particularly in the confined 
drift aquifers. Some of the water from these 
aquifers are unsuitable for irrigation because of 
elevated concentrations of sodium, and some are 
unsuitable for drinking because of elevated concen- 
trations of chloride. Concentrations of nitrite plus 
nitrate (as N) locally exceed the EPA recommend- 
ed limits for drinking water in central and north- 
western Minnesota. Shallow, unconfined drift 
aquifers are particularly susceptible to nitrate con- 
tamination from land surface. Confined drift 
aquifers are much less susceptible because overly- 
ing till deposits retard downward movement of 
contaminants to the deeper aquifers. Nitrate con- 
tamination, which may cause methemoglobinemia 
in infants, is one of the more serious water quality 
concerns in Minnesota. Iron and manganese con- 
centrations commonly exceed EPA’s recommenda- 
tions for drinking water throughout the State, but 
these constituents affect aesthetic properties of 
water rather than health. (Author’s abstract) 
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The drought in South Dakota from 1974-76 and 
the near drought conditions in 1980-81 have result- 
ed in increased demands on the groundwater re- 
sources within many of the irrigated areas of the 
James River basin in eastern South Dakota. These 
increases in demand for irrigation water from the 
glacial aquifer system, and continued requests to 
the State for additional irrigation well permits, 
have created a need for a systematic water man- 
agement program to avoid over-development of 
this system in the James River basin. An equally 
spaced grid containing 56 rows and 52 columns 
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used to simulate the glacial aquifer system, was 
calibrated using water level data collected before 
significant groundwater development (before 
1973). The aquifer was also simulated in 11 annual 
transient stress periods from 1973 through 1983 
and in 12 monthly transient stress periods for 1976. 
The simulated pre-development potentiometric 
heads were compared to average water levels from 
32 observation wells to check the accuracy of the 
simulate potentiometric surface. The average arith- 
metic difference between the simulated and ob- 
served water levels was 1.68 ft and the average 
absolute difference was 4.38 ft. The non-pumping 
steady-state simulated water budget indicates that 
recharge from precipitation accounts for 97.1% of 
the water entering the aquifer and evapotranspira- 
tion accounts for 98.2% of the water leaving the 
aquifer. The sensitivity analysis of the steady-state 
model indicates that the model is most sensitive to 
reductions in recharge and least to changes in 
hydraulic conductivity. The maximum annual re- 
charge varied from 0.10 inch in 1976 to 8.14 inches 
in 1977. The potential annual evapotranspiration 
varied from 29.9 inches in 1982 to 48.9 inches in 
1976. Withdrawals from the glacial aquifer system 
increased 2.6 times between 1975 and 1976. The 
average annual arithmetic difference between the 
simulated and observed water levels ranged from 
3.88 ft in 1974 to 2.23 ft in 1982; the average 
absolute difference ranged from 4.70 ft in 1973 to 
11.70 ft in 1982. In the 1976 monthly transient 
simulation, the maximum annual recharge rate 0.10 
inch was distributed over the months of March, 
April, and September. The potential monthly eva- 
potranspiration rate ranged from 12.50 inches in 
August to 0.00 inch during the winter when the 
ground was frozen. (Author’s abstract) 
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A study was done by the U.S. amp Survey, 


in cooperation with the Village of Richwood, 
Ohio, to determine directions of groundwater 
flow, groundwater level fluctuations, and water 
quality in the northeastern part of Union County. 
The topography of the study area generally is 
featureless, and the land surface slopes gently east- 
ward from 985 ft to 925 ft above sea level. Glacial 
deposits up to 48 ft thick cover the carbonate 
bedrock aquifer. Three municipal wells and an 
adjoining abandoned landfill are located in an area 
previously excavated for clay deposits. An agricul- 
tural supply company is adjacent to the well field. 
Groundwater flows from west to east with local 
variation to the northwest and southeast because of 
the influence of Fulton Creek. Richwood Lake 
occupies an abandoned sand and gravel quarry. 
Water level fluctuations indicate that the sand and 
gravel deposits beneath the lake may be hydrauli- 
cally connected to the bedrock aquifer. Water 
quality data collected from 14 wells and Richwood 
Lake indicate that a hard to very hard calcium 
bicarbonate type water is characteristic of the 
study area. Dissolved solids ranged from 200 to 
720 mg/L throughout the study area. Potassium 
ranged from 1.3 to 15 mg/L, with a median con- 
centration of 2.0 mg/L. Concentrations of 10 to 15 
mg/L at one municipal well were 5X to 8X greater 
than the median concentration. Total organic 
carbon, ammonia, and organic nitrogen were 
present at every site. Concentrations of ammonia 
> 1 mg/L as nitrogen were found in water from 
two municipal wells and one domestic well. Total 
organic carbon was detected at a municipal well, a 





landfill well, and a domestic well at concentrations 
above 5 mg/L. Groundwater quality is similar 
throughout the study area except in the vicinity of 
the municipal well field, where water from one 
well had elevated concentrations of ammonia, dis- 
solved potassium, dissolved manganese, dissolved 
chloride, dissolved sodium, and total organic 
carbon. — 's abstract) 
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it test holes were core-drilled from various 
altitudes in a typical coal-bearing sequence rocks 
of Pennsylvania age in Pike County, eastern Ken- 
tucky. Vertical fractures were common in cores 
from shallow depths, but became less common or 
absent toward the bottom of two test holes drilled 
400 and 291 ft deep. Most fractures readily injected 
water, and near the bottoms of the two deep holes, 
coal beds accepted water in the non-fractured 
rocks. Rhodamin-WT dye was injected in a 61-ft 
deep ridge-top well on October 24, 1985 and was 
detected in varying concentrations in water sam- 
ples taken from all down-gradient piezometers at 
the study site on November 7, 1985. The presence 
of dye in down-gradient piezometers indicated that 
groundwater in the i my Kentucky coal field 
can move from areas of higher head to areas of 
lower head. The movement probably occurs in a 
stair-step fashion through a = system of 

near-vertical fractures, and late: through pnd 
ae rocks, which probably are ‘the coal beds. 

the quilt of that land uses on ridges could affect 

lity of water from wells or springs at lower 

shietten on hillsides or in the valley bottoms even 
though separated by a thick interval of rocks that 
include beds of low primary permeability. (Au- 
thor’s abstract) 
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Hydrologic and geochemical monitoring, to detect 
changes caused by magmatic and tectonic process- 
es in the Long Valley caldera has continued 
through 1985. monitoring included the collec- 
tion of the following t of data: chemical and 
isotopic composition of water and gases from 
springs, wells, and steam vents; temperatures in 


wells, springs, and steam vents; flow rates of 
springs and streams; water levels in wells; and 
barometric pressure and precipitation at several 
sites. In addition, reservoir temperatures for the 
geothermal system were estimated from computa- 
tions based on chemical geothermometers applied 
to fluid samples from wal and springs. omer 
of thermal water discharged from eg 
made on the basis of boron and chloride 
surface waters for selected sites in the Casa Diablo 
area and along the Mammoth-Hot Creek 
These data are presented in tables and graphs. 
Long Valley area was relatively quiescent 
throughout 1985 i in terms of geodetic changes and 
seismic activity. As a consequence, the hyd 
system varied mainly in response to seasonal i 
ences of temperature, atmospheric pressure, on 
9 em However, spring flows near Casa 
Diab lo were influenced by pumping at the geother- 
mal production well field nearby. (Author’s ab- 


stract) 
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To measure the natural groundwater recharge 
Process, two sites in south-central Kansas were 
instrumented with sensors and data microloggers. 
Bayan o> vere yter layer and the unsatu- 
rated and saturated soil zones were monitored as a 
single regime. Direct observations also were used 
to autos te sumeciianak A sen- 
sors included an anemometer, a tipping-bucket rain 
perature thermistor, a relative-hu- 


sisted of a water-level pressure transducer, a con- 
pecan doen pale pace a perf 
tiometer, soil thermocouples, and a number of mul- 
tip th piezometers. Evaluation of the oper- 
ation of these sensors and recorders indicates that 
certain types of equipment, such as pressure trans- 
ducers, are very sensitive to environmental condi- 
tions. A number of suggestions aimed at improving 
instrumentation of recharge investigations are out- 
lined. Precipitation and evapo’ data, 
taken together with soil moisture profiles and stor- 
age changes, water fluxes in the unsaturated zone 
and hydraulic gradients in the saturated zone at 
various depths, soil bana er wr water table hy- 

phs, and water 1 changes in nearby 
wells, describe the recharge process. Although the 
two instrumented sites are located in sand-dune 
environments in area characterized by a shallow 
water table and a sub-humid continental climate, a 
significant difference was observed in the estimat- 
ed total recharge. The estimates ranged from less 
than 2.5 mm at the Zenith site to approximately 
154 mm at the Burrton site from February to June 
1983. The principal reasons that the Burrton site 
had more recharge than the Zenith site were more 
precipitation, less evapotranspiration, and a shal- 
lower depth to the water table. Effective recharge 
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took place only during late winter and spring. No 
summer or fall recharge was observed at either site 
during the observation period of this study. (Au- 
thor's abstract) 
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Beachy come ne of a multilayer finite-difference re- 
gional flow model was tested by changing the 


calibrated values for bf snr mat poe 
state model and one in transient-state model 


variations in transmissivity. Near the rivers, the 
riverbed conductance becomes the dominant pa- 
rameter in controlling the heads. Changes in con- 
fining unit leakance little effect on simulated 
base flow, but greatly affected head residuals. The 
model was ively insensitive to changes in the 
location of no-flow boundaries and to moderate 
changes in the altitude of constant head bound 
aries. The storage coefficient was adjusted und 

transient conditions to illustrate the model’s sen 

tivity to changes in storativity. The model is lc 
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sensitive to an increase in storage coefficient than it 
is to a decrease in storage coefficient. As the 
storage coefficient decreased, the aquifer draw- 
down increases, the base flow decreased. The oe 
posite response occurred when the storage coeffi- 
cient was increased. (Author’s abstract) 
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The quality of groundwater in the alluvial aquifer 
of the Puerco River basin, northeastern Arizona, 
was evaluated in order to assess potential contami- 
nation from uranium mining and milling operations 
in New Mexico. A total of 14 wells and 1 spring 
were sampled to determine if a contaminant plume 
of radionuclides or trace elements is present. The 
water is characterized by high dissolved solids 
with a median of 698 mg/] and high concentrations 
of alkalinity, sodium, and sulfate. Except for iron, 
manganese, and strontium, the concentrations of 
trace elements generally are below the applicable 
EPA and State of Arizona maximum contaminant 
levels. Gross alpha activity has a median of 27 
ae ag and ranges from 4 to 42 picocuries/l. 
ranium, which accounts for most of the gross 
alpha activity, has a median concentration of 19 
micrograms/1 and ranges from 1 to 38 micro- 
grams/1. Twenty percent to 84% of the gross alpha 
activity was derived from other undetermined ra- 
dionuclides. Other radionuclides, including 
radium-226 and radium-228, generally are not 
present in activities > 5 picocuries/1 in the water. 
Statistical analysis of the water quality data suggest 
that no contaminant plume can be defined on the 
basis of samples from existing wells. The contami- 
nation in the alluvial aquifer apparently does not 
change in the downstream direction along the 
Puerco River. The geochemistry of radionuclides 
indicates that most radionuclides from the urani- 
um-decay series are immobile or only slightly 
mobile, whereas uranium will not precipitate out of 
solution but may be removed by sorption in the 
alluvial aquifer. (Author’s abstract) 
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Northeast Seminole County, Florida, contains an 
isolated recharge area of the Floridan aquifer 
system that forms a freshwater lens completely 
surrounded by saline water. The freshwater lens 
covers an area of about 22 4 mi surrounding the 
town of Geneva, and generally is enclosed by the 
25 ft land surface altitude contour. Thickness of 
the lens is about 350 ft in the center of the recharge 
area. The geohydrologic units in descending order 
consist of the post-Miocene sand and shell of the 
surficial aquifer; Miocene clay, sand, clay, and 
shell that form a leaky confining bed; and permea- 
ble Eocene limestones of the Floridan aquifer 
system. The freshwater lens is the result of local 
rainfall flushing ancient seawater from the Flori- 
dan aquifer system. Sufficient quantities of water 
for domestic and small public supply systems are 
available from the Floridan aquifer system in the 
Geneva area. The limiting factor for water supply 
in the area is the chemical quality of the water. 
Chloride concentrations range from < 20 mg/L in 
the center of the recharge area to about 5,100 mg/ 
L near the St. Johns River southeast of Geneva. 
Constituents analyzed included sulfate (range 1 to 
800 mg/L), hardness (range 89 to 2,076 mg/L), 
and iron (range 34 to 6,600 mg/L). Because the 
freshwater lens results entirely from local re- 
charge, the long-term sustained freshwater yield of 
the aquifer in the Geneva area depends on the local 
recharge rate. In 1982, recharge was about 13 
inches (13.8 million gal/day). Average recharge 
for 1941 through 1970 was estimated to be about 
11 inches (11.3 million gal/day). Freshwater that 
recharges the aquifer in the Geneva area is either 
pumped out or flows north and northeast to dis- 
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charge near or in the St. Johns River. Average 
annual outflow from the lens is about 10 in/yr. No 
measurable change in the size or location of the 
freshwater lens has occurred since studies in the 
early 1950's. (Lantz-PTT) 

W89-07107 


GEOCHEMICAL EVOLUTION OF WATERS 
WITHIN THE NORTH COAST LIMESTONE 
AQUIFERS OF PUERTO RICO: A CONCEP- 
TUALIZATION BASED ON A FLOW PATH IN 
THE BARCELONETA AREA, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

A. Roman-Mas, and R. W. Lee. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4080, 
1987. 28p, 3 fig, 7 tab, 19 ref. 


Descriptors: *Groundwater movement, *Aquifer 
systems, *Chemical reactions, *Geochemistry, 
*Karst hydrology, *Groundwater quality, Chemi- 
cal analysis, Flow pattern, Groundwater recharge, 
Hydrogen ion concentration, Magnesium, Sulfates, 
Carbon, Radioisotopes, Carbon, Calcium, Infiltra- 
tion, Soil water, Aquifers, Saline water intrusion, 
Mixing. 


Water samples along a groundwater flow path in 
the Barceloneta area, Puerto Rico, were collected 
from wells screened in the Montebello Limestone 
Member of the Cibao Formation (artesian aquifer) 
and in the overlying Aguada and Aymamon Li- 
mestones (water table aquifer). The groundwater 
chemistry changes as water migrates from re- 
charge areas to downgradient zones in the aquifers. 
Dissolved magnesium, dissolved sulfate, pH, and 
carbon-13 isotope generally increase down-gradi- 
ent. Total inorganic carbon and calcium decrease 
within the freshwater parts of the aquifer. Mass 
transfer calculations show that the likely reaction 
model is carbon dioxide incorporation as water 
infiltrates through the soil zone, followed by cal- 
cite dissolution as water recharges the aquifer. As 
water moves downgradient within the artesian aq- 
uifer, carbon dioxide may degas as a result of 
calcite precipitation while gypsum and dolomite 
are dissolved. Within the water table aquifer, con- 
tinuous recharge of waters rich in carbonic acid 
maintains the dissolution of the carbonate minerals. 
Near the coast the mixing of fresh groundwater 
with saltwater is the primary process affecting 
water chemistry within the water table aquifer. 
(Author’s abstract) 

W89-07108 


ALTITUDE OF BASEMENT SURFACE IN THE 
CENTRAL COASTAL PLAIN AREA OF 
NORTH CAROLINA, 

Geological Survey, Raleigh, NC. Water Resources 
Div. 


For primary bibliographic entry see Field 7C. 
W89-07110 


MAPS SHOWING ALTITUDE OF THE POTEN- 
TIOMETRIC SURFACE AND CHANGES IN 
WATER LEVELS IN THE AQUIFER IN THE 
SPARTA AND MEMPHIS SANDS IN EASTERN 
ARKANSAS, SPRING 1985, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-07111 


BRINE CONTAMINATION OF SHALLOW 
GROUNDWATER AND STREAMS IN THE 
BROOKHAVEN OIL FIELD, LINCOLN 
COUNTY, MISSISSIPPI, 

Geological Survey, Jackson, MS. Water Resources 


Vv. 
For primary bibliographic entry see Field SB. 
W89-07113 


DATA-MANAGEMENT SYSTEM FOR DE- 
TAILED AREAL INTERPRETIVE DATA, 
Geological Survey, Denver, CO. Water Resources 





Div. 


For caer bibliographic entry see Field 7C. 
W89-07116 


RELATION OF GROUND-WATER QUALITY 
TO HOUSING DENSITY, CAPE COD, MASSA- 
CHUSETTS, 

Geological Survey, Boston, MA. Water Resources 
Div. 

For primary bibliographic entry see Field 4C. 
W89-07118 


HST3D: A COMPUTER CODE FOR SIMULA- 
TION OF HEAT AND SOLUTE TRANSPORT 
IN THREE-DIMENSIONAL GROUND-WATER 
FLOW SYSTEMS, 

Geological Survey, Denver, CO. Water Resources 


Div. 
For poe bibliographic entry see Field 7C. 
W89-07119 


EVALUATION OF THE MATRIX EXPONEN- 

TIAL FOR USE IN GROUND-WATER-FLOW 

AND SOLUTE-TRANSPORT SIMULATIONS: 

THEORETICAL FRAMEWORK, 

Geological Survey, Albuquerque, NM. 

A. M. J. Umari, and S. M. Gorelick. 

Available from Books and Open File Report Sec- 

rage Box 25425, Denver, CO 80225. USGS 
ter Resources Investigations Report 86-4096, 

1986. 6 33p, 3 fig, 2 tab, “16 ref, 


Descriptors: *Groundwater movement, *Solute 
iri Soe *Simulation analysis, Theoretical analy- 
studies, Mathematical equations. 


It is possible to obtain analytic solutions to the 
groundwater flow and solute transport equations if 
variables are discretized but time is left con- 


matrix exponentiation and is 
—— lye sooty Time Advancement (META) 
—— are — for the 
MET ‘A method, one for symmetric and the other 
for non-symmetric exponent matrices. A numerical 
accuracy indicator, referred to as the matrix condi- 
tion number, was defined and used to determine 
the maximum number of 


tational and storage require- 
‘A method with respect to the 
method increase with the number of 
in the discretized problem. The potential 
greater accuracy of the META method end the 
associated greater reliability through use of the 
matrix condition number have to be weighed 
against this increased relative computational and 
storage requirements of this roach as 
number of nodes becomes large. For a particular 
number of nodes, the META method may be 
computationally more efficient than the time- 
marching method, depending on the size of time 
steps used in the latter. A numerical example illus- 
trates application of the META method to a 
sample ground-water-flow problem. (Author’s ab- 
stract) 
W89-07120 


PROCEEDINGS OF THE 32ND ANNUAL NEW 


New Mexico Water Resources Research Inst., Las 
Cruces. 

For primary bibliographic entry see Field 4B. 
W89-07121 


ALBUQUERQUE’S WATER RESOURCES 
MANAGEMENT PLAN, 

Albuquerque City Public Works Dept., NM. 

For primary bibliographic entry see Field 4B. 
W89-07130 


IMPLICATIONS OF BOMB CL36 AND BOMB 
TRITIUM STUDIES FOR GROUND WATER 


RECHARGE AND CONTAMINANT TRANS- 
PORT THROUGH THE VADOSE ZONE, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 5B. 
W89-07132 


PAPERS FOR AND SUMMARY OF A WORK- 
SHOP ON GROUNDWATER RESOURCES 
AND CONTAMINATION IN THE UNITED 
STATES. 

National Science ce gene — DC. 
Div. of Policy R i 


For primary Babtiogronic a entry see Field SB. 
W89-07141 
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For primary bibliographic entry see Field 5B. 
W89-07142 


PUBLIC HEALTH EFFECTS OF CONTAMI- 
NATED GROUNDWATER, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Sanitary and Water Resources. 

For po den entry see Field SC. 
w39-07143- 


IMPACTS, COSTS, AND 
MITIGATION OF 
GROUNDWATER, 
Resources for the Future, Inc., Washington, 
For primary bibliographic entry see Field 5C. 
W89-07144 


TECHNIQUES FOR 
CONTAMINATED 


Dc. 


CONTAMINANT MIGRATION IN GROUND- 
WATER WITH EMPHASIS ON HAZARDOUS 
WASTE D 

Waterloo Uiiv. (Ontario). Dept. of Earth 

For primary bib! see aay + 
W89-07145 


USES OF DIFFERENT KINDS OF AQUIFERS, 
Geraghty and Miller, Inc., Syosset, NY. 

For primary bibliographic entry see Field 5G. 
'W89-07146 


| - arta are IN ENGINEERING GEOLO- 
Proceedings of the 21st Annual Conference ofthe 


Society held 

a the Univers of Sef 15 19th September 

1985, The Geological Society, London. Engineer- 

ing Geology Special Publication No. 3. 1986. 571p. 

— by J.C. Cripps, F.G. Bell and M.G. Cul- 
w. 


Descriptors: *Groundwater, *Geohydrology, * 
_ g, *Conferences, *Engineering i. 
lydraulic engineering. 


A conference was organized to study and discuss 
the influence that groundwater has in construction 
operations. oS ee See Se ee 
tance of groundwater in engineering work bel or 
eral is emphasized, and the topics covered i 
groundwater quality, effects on structural materi- 
als, natural c’ » Monitoring techniques, in- 
vestigation techniques, and control by exclusion 
and removal. (See W89-07179 thru W89-07233) 
(White-Reimer-PTT) 

W89-07178 


REVIEW OF THE ENGINEERING BEHAV- 
IOUR OF SOILS AND ROCKS WITH RESPECT 
TO GROUNDWATER, 

Teesside Polytechnic, Middlesbrough (England). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2G. 
W89-07179 


in Engi Geology. The 
Geological sed London. ink p 27-42, 29 fig, 


cies anion wanaiaions exe dukes at tee 
eae ee Sans ae 
works. engineering 
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GROUNDWATER CONDITIONS 
COASTAL LANDSLIDES OF THE ISLE OF 


gineering Geology. The 
, London. 1986. p 51-58, 1 tab, 7 


“Lentaliaen, *Soil op —e 
, *Pore \ ean *Geohydrology, "Slopes, 











Field 2—WATER CYCLE 
Group 2F—Groundwater 


Stress, Moisture stress, Isle of Sheppey, England, 
Piezometers. 


The groundwater pressure distribution was investi- 
gated in two sections through the 46 m high 
London Clay cliffs at Warden Point. More than 50 
piezometers were installed, and these show a 
groundwater pressure regime which indicates a 
significant degree of response to stress relief. In 
contrast to the treatment of slopes where the pore 
water pressure regime is broadly in equilibrium 
with the hydraulic boundary conditions, the treat- 
ment of slopes containing significantly depressed 
pore pressures needs to be approached with cau- 
tion. The long term tendency of the pore water 
pressures to rise will result in destabilization. This 
is potentially capable of undermining the beneficial 
effect of stabilization work such as regrading or 
certain types of drainage measures. The slow equil- 
ibration rate observed in the London Clay pre- 
vents loss of depressed pore water pressure in the 
slope since soil is removed faster than moisture 
penetration takes place. Slide behavior in these 
cliffs is dominated by the effects of the stress relief 
induced suctions. (See also W89-07178) (White- 
Reimer-PTT) 

W89-07182 


EFFECTS AND CONSEQUENCES OF 
GROUNDWATER ABSTRACTION ON FOUN- 
DATIONS AT DRAX POWER STATION, 
NORTH YORKSHIRE, 

Dames and Moore International, 
(England). 

M. Dobie, and R. L. Newman. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 59-73, 7 fig, 1 
ref, 8 append. 


Twickenham 


Descriptors: *Pumping tests, *Electric powerplant, 
*Geohydrology, *Groundwater, *Aquifer manage- 
ment, *Engineering geology, Groundwater ab- 
straction, Drawdown, Wells, Pump wells, Drax 
Power Station, North Yorkshire, England. 


In order to provide an additional supply of water 
for the Drax power station, in Yorkshire, England, 
it was proposed to abstract water from the Bunter 
Sandstone aquifer which underlies the site. A 
pumping test was conducted to assess the effects of 
abstraction. In conjunction with this test ground- 
water pressures and surface deformations were 
monitored. The drawdown produced by pumping 
from the trial well influenced a radius in excess of 
1000 m. By extrapolating from these measured 
results, estimated settlements were derived and 
related to existing and proposed structures and 
piles. The test results and extrapolations indicated 
the production well should not be developed at the 
trial abstraction well location due to the possible 
danger of opening a major pipe joint at the sedi- 
mentation tanks and implications to pile design. It 
was recommended that the well be located a mini- 
mum distance of 600 m from any piled structures. 
To avoid any possible risk of over pumping in the 
future, and in view of the small difference in cost, 
it was further recommended that the well be locat- 
ed at least 1000 m from settlement structures sensi- 
tive to settlement. It was concluded that whenever 
ground deformations are expected, reference sta- 
tions for surface levelling should be installed in 
order to assess the extent and magnitude of the 
problem. (See also W89-07178) (White-Reimer- 
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RISING GROUNDWATER LEVELS IN CITIES, 

Royal Military Coll. of Science, Shrivenham (Eng- 

land). Dept. of Civil Engineering. 

C. W. Hurst, and W. B. Wilkinson. 

IN: Groundwater in Engineering Geology. The 

— Society, London. 1986. p 75-80, 10 fig, 
ref. 


Descriptors: *Urban hydrology, *Geohydrology, 
*Groundwater level, *Geology, *Structural engi- 
neering, *Water table, Water table fluctuations, 
Structural geology, Structural behavior, Model 
studies, Computer models, Europe, England, Paris, 
London, Birmingham, Sulfates, Foundation failure, 
Groundwater quality. 


It is well documented that groundwater levels in a 
number of cities in this country and abroad have 
been rising over the past few years. Parts of central 
London are experiencing rises of one meter per 
year, while in Paris previously dry basements are 
now affected by severe flooding, and in Birming- 
ham the situation is already causing problems. 
Computer model predictions suggest that ground- 
water levels in the near future will attain those of 
natural conditions. Simplified calculations for the 
London area show that the bearing capacity of 
deep basement foundations and piles could be re- 
duced by 25-30% if the rise in groundwater level 
continues. High levels of sulfates have been re- 
corded during recharge experiments and these will 
produce adverse effects on unprotected founda- 
tions. Problems with high artesian pressure during 
construction are also likely if the aquifer is con- 
fined. There is an urgent need to assess the geo- 
technical risk to engineering structures with re- 
spect to the rising groundwater levels. (See also 
W89-07178) (Author’s abstract) 

W89-07184 


TIDAL VARIATIONS OF GROUNDWATER 
LEVEL IN AN ESTUARINE AQUIFER, 
Newcastle upon Tyne Univ. (England). Dept. of 
Geotechnical Engineering. 

M. S. Money. 

IN: Groundwater in Engineering Geology. The 
eo Society, London. 1986. p 81-85, 4 fig, 4 
ref. 


Descriptors: *Groundwater level, *Surface- 
groundwater relations, *Coastal aquifers, *Tidal 
effects, Tidal hydraulics, Diurnal cycles, Measur- 
ing instruments, Piezometers, Tees estuary. 


Groundwater levels in coastal aquifers respond to 
tides with amplitudes that decrease and time lags 
that increase inland. Analysis of tidal variations is 
complicated by the fact that long-term cycles are 
superimposed on the main diurnal cycle so that 
there are small but significant differences between 
successive tides and in the piezometric response. It 
is shown that type curves can be constructed on 
the basis of simple theory to predict the piezome- 
tric response by using tidal factors as in navigation- 
al calculations. Type curves have been drawn for 
piezometers on a site in the Tees estuary but these 
do not conform with the theoretical plots and it is 
suggested that the discrepancies are due to ground- 
water flow towards the coast. Suggestions made 
for good practice during investigations include that 
considerable care should be taken over the timing 
of readings, of tides and of time lag in piezometers. 
Errors in timing may be more than the tidal lag of 
an instrument. (See also W89-07178) (White- 
Reimer-PTT) 

W89-07185 


LANDSLIDES CAUSED BY RAPID GROUND- 
WATER CHANGES, 

Hong Kong Public Works Dept. Geotechnical 
Control Office. 

For primary bibliographic entry see Field 2A. 
W89-07186 


EFFECTS OF GROUNDWATER ON SOILS, 
ROCKS AND CONSTRUCTION MATERIALS: 
AN INTRODUCTION, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Geology. 

M. H. deFreitas. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 101-106, 10 
fig, 5 ref. 


Descriptors: *Soil engineering, *Strength, *Geo- 
hydrology, *Groundwater, Construction materials, 
Soils, Rocks, Pore pressure, Permeability, Strain, 
Fluctuations. 


Although the effects of groundwater on soils, 
rocks and construction materials may appear to be 
slow to occur, there is increasing evidence to 
demonstrate that such effects progress at rates that 
are significant to engineering. A growing body of 
evidence that demonstrates the influence exerted 
by groundwater chemistry and flow upon the geo- 
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technical character of the ground is also accumu- 
lating. The papers discussed concern the rate at 
which equilibrium pore pressures are established 
on either side of a lithological boundary separating 
materials of different permeability, the geomechan- 
ical changes which occur in the presence of a 
continuing flux, the extent of groundwater influ- 
ences on ground strain in areas relaxed by excava- 
tion, and the effect of water on rock strength. (See 
also W89-07178) (White-Reimer-PTT) 

W89-07187 


SEEPAGE CHARACTERISTICS AND LANDS- 
ga OF THE A3 ZONE OF THE BARTON 


‘J 
Southampion Univ. (England). Dept. of Civil En- 
gineering. 
M. E. Barton, and R. I. Thomson. 
IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 107-114, 7 fig, 
22 ref, append. 


Descriptors: *Soil properties, *Soil engineering, 
*Geohydrology, *Landslides, *Seepage *Ground- 
water, *Groundwater movement, Shearing, Pore 
pressure, Clay, Sand, Erosion, Permeability, Hy- 
draulic permeability, A3 Zone, Barton Clay Cliffs, 
Christchurch Bay. 


The most characteristic feature of the Barton Clay 
cliffs in Christchurch Bay is the presence of a 
number of preferred bedding plane surfaces of 
shearing. Most of these are contained within clay 
horizons and the reason for their preferential use 
by the coastal landslides is unknown. However, 
one surface is at the base of the 2.7 m thick A3 
Zone which consists of inter-bedded sand and 
clays. This surface is well ex and forms a 
distinct feature in the cliffs throughout nearly the 
whole of the 1.5 mile coastal outcrop of the A3 
Zone. Three possible causes for the preferential 
development of a shear surface at this stratigraphic 
location are: (1) pore pressure fluctuations due to 
the greater permeability of the sand which causes 
an increase in pore pressure at the top of the clay, 
and winter recharge to the colluvium; (2) seepage 
erosion and piping where the development of ten- 
sion cracks and piping hollows within the colluvi- 
um may allow the removal of soil particles from 
the in situ A3 Zone; and (3) preferential shearing at 
the sand/clay junction where there is no delayed 
equilibration and where response to slight fluctua- 
tions in water levels is immediate. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07188 


INVESTIGATIONS INTO THE ROLE OF 
GROUNDWATER IN PROMOTING FLOOR 
HEAVE IN COAL MINE GATEROADS, 
Portsmouth Polytechnic (England). Dept. of Geol- 
ogy. 

P. A. Hart. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 115-126, 3 
tab, 12 fig, 41 ref. 


Descriptors: *Geohydrology, *Groundwater, *Ge- 
ology, *Engineering geology, *Coal mining, 
*Mining engineering, *Heaving, Mineralogy, Coal 
Measures rock, Mineralogical index functions, Dis- 
continuity index functions, Quantitative analysis. 


Site investigations were carried out on two South 
Wales collieries in order to determine quantifying 
relationships between Coal Measures geology, 
groundwater, and mechanical properties. In con- 
junction with this work existing information on the 
effects of discontinuity, mineralogy, and ground- 
water occurrence were reviewed to assess their 
roles in the context of the present study. The effect 
groundwater has on mechanical behavior is direct- 
ly controlled by the mineralogical and structural 
nature of Coal Measures rock. Using mineralogical 
and discontinuity index functions (developed in the 
study) that characterized rock masses at each of 
the sites, there was some success in quantifying the 
increase in floor heave rate due to increase in 
groundwater content. Heave in Phase 1 deforma- 
tion period appeared to be initiated by the release 
of confining pressure as the gateroad was driven, 





allowing the water swelling effect of strata con- 
taining expansive clays to produce strain. The rate 
at which strain progressed in a stratum depended 
on its depth below the gateroad, its juxtaposition 
with respect to dissimilar strata, tightness, concen- 
tration, dip and strike of discontinuities, size and 
proximity of water sources linked to floor strata. 
(See also W89-07178) (White-Reimer-PTT) 
W89-07189 


EFFECT OF GROUNDWATER FLOW ON THE 

STRENGTH AND STABILITY OF SILICATE 

GROUTED SOILS, 

Mass Rapid Transit Corp., Singapore. 

J. N. Shizlaw. 

IN: Groundwater in Engineering Geolo; 

—" Society, London. 1986. p 127-1 153; 5 fe 5 fig, 
ref. 


Descriptors: *Groundwater, *Seepage, *Ground- 
water movement, *Grouting, *Tunnels, Permeabil- 
ity, Sand, Silicate grouting, Air pressure. 


Chemical grouts have been used to seal and consol- 
idate sands for many years. However, the effect of 
groundwater seepage on the strength and residual 
permeability of the sand/silicate system has not 
been well studied. To study this problem a grout 
infusion apparatus was constructed that allowed a 
column of saturated sand within a plastic tube to 
uted under a controlled pressure. The results 
indicate that in choosing a suitable silicate grout, 
particularly in medium/coarse sands, the presence 
or absence of residual must be taken into 
account. Thus for a tunnel constructed in grouted 
sands even a low compressed air pressure will 
reduce the necessary grout strength, both due to its 
support value and in the reduction of seepage and 
consequent effect on strength. (See also W89- 
07178) (White-Reimer-PTT) 
W89-07190 


INFLUENCE OF WATER ON ENGINEERING 
PROPERTIES OF WEATHERED ROCKS, 
Newcastle uy 4 Tyne Univ. (England). Dept. of 
Geotechnical Engineering. 

N. Turk, and W. R. Dearman. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 131-138, 3 
tab, 9 fig, 16 ref. 


Descriptors: *Rock properties, *Engineering geol- 
ogy, *Geology, *Weathering, England, Turkey, 
Rocks, Saturation, Density, Compressive strength, 
Ultrasonic velocity, Porosity, Correlation analysis. 


Changes with saturation in selected index and engi- 
neering properties of fresh and weathered porphyr- 
ites ro andesites from England and Turkey are 
reported along with established relations between 
the dry to saturation index and engineering proper- 
ties of weathered rocks. The effects of saturation 
were measured for density, ultrasonic velocity, and 
unconfined compressive strength, and correlations 
between these properties determined. These rela- 
tionships between the dry and saturated states 
enable a rock property to be estimated in one state 
based on a measurement in another state. It was 
also found that an increase in porosity or a de- 
crease in density due to weathering results in a 
decrease of not only strength but also ultrasonic 
velocity and other properties. However, the de- 
crease on saturation in strength or ultrasonic veloc- 
ity with an increase in porosity is not linear, and 
above a porosity of 1% the difference between dry 
and saturated strengths and ultrasonic velocities 
seem to remain nearly constant. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07191 


TRACE ORGANIC COMPOUNDS IN 
GROUNDWATER: A SURVEY OF UNPOLLUT- 
ED GROUNDWATER FROM THREE MAJOR 
BRITISH AQUIFER SYSTEMS, 

Water Research Centre, Medmenham (England). 
L. Clark, and M. A. P. Kenrick. 

IN: Groundwater in Engineering Geology. The 
Geolo — Society, London. 1986. p 159-167, 8 
tab, 1 fig, 9 ref. 


Descriptors: *Groundwater q uality, *Pollutant 
identification, *Water analysis, *Groundwater pol- 
lution, *Aquifers, *Boreholes, Contamination, Or- 
ganic compounds, Total organic carbon, Hydro- 
carbons, Aromatic hydrocarbons. 


A total of 32 public and ies supply boreholes 
in selected areas of the Permo-T: Sandstone. 
Chalk, Lincolnshire Limestone and the Great 
Oolite aquifers were sampled. The total organic 
carbon content of the groundwaters sampled was 
ram very low, between 0.2 and 1.4 mg/L; 
ow levels of aromatic halogenated a 
which are generally taken to be con 

were found in many of the samples at Stone abe meee 
0.01 micrograms/L; low levels of aromatic hydro- 
carbons were often detected. Although the siaber 
of compounds detected averaged per sample 
(range: 7 to 52), a a present at concentra- 
tions greater than 0.1 micrograms/L. Over 100 
different compounds were detected altogether but 
only 75 could be identified epey Of these, 
nine occurred in more than half of the samples. 
There were no obvious differences in either com- 
pound types or levels between the confined and 
unconfined zones of any of the aquifers. Unconta- 
minated groundwater examined in this survey may 
be typified as having a TOC level below 0.8 m 

and no more than four compounds (none of which 
are chlorinated hydrocarbons) present at levels 
above 0.1 micrograms/L. (See also W89-07178) 
(Author’s abstract) 
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APPLICATION OF ISOTOPE HYDROLOGY 
TO GROUNDWATER PROBLEMS IN ENGI- 
NEERING GEOLOGY, 


For roorrid bibliographic entry see Field 7B. 
W89-07194 


GROUNDWATER GEOCHEMISTRY AND 
MASS TRANSFER IN THE EAST YORKSHIRE 


CHALK, 
King’s Coll., London (England). Dept. of Geogra- 


hy. 
For primary bibliographic entry see Field 5B. 
W89-07195 


HYDROGEOLOGICAL INVESTIGATION OF A 
PROPOSED WASTE DISPOSAL SITE AT 
NANT Y GWYDDON, SOUTH eo 
Halcrow (William) and Partners, Cardiff (Wales). 
For primary bibliographic entry see Field SE. 
W89-07196 


SITE INVESTIGATIONS TECHNIQUES USED 
TO ASSESS THE LIKELY HYDROLOGICAL 
IMPACT OF A PROPOSED eee SITE, 
Applied Geology Ltd., Warwick (Eng 

For primary bibli phic entry see Field Me. 
W89-07197 


POLLUTION INVESTIGATION OF A TRIAS- 
SIC SANDSTONE AQUIFER: THE ROLE OF 
MINERALOGY, 

Sheffield Univ. (England). Dept. of mrp 


nF ng bibliographic entry see Field 
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MEASUREMENTS C MADE. © THROUGH A 
MODIFIED PLASTIC WELL-SCREEN, 

British Geological Survey, Keyworth (England). 
For primary bibliographic entry see Field 
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BOREHOLE SAMPLING TECHNIQUES AND 
FIELD ANALYSIS OF GROUNDWATER IN 
LANDFILL POLLUTION STUDIES, 

British Geological Survey, Keyworth (England). 
alae bibliographic entry see Field 7A. 


ECONOMICAL COLLECTION OF RELIABLE 
GROUNDWATER INFORMATION, 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


prem (Alexander) and Partners, London (Eng- 


For primary bibliographic entry see Field 7A. 
W89-07201 


DYNAMIC SAMPLING OF GROUNDWATER 
FOR DISPERSION AND CORROSION INVES- 
TIGATIONS, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

For primary bibliographic entry see Field 7B. 
W89-07202 


INSTRUMENTATION IN GROUNDWATER, 
Building Research Establishment, Watford (Eng- 
land). Geotechnics Div. 

For primary bibliographic entry see Field 7B. 
W89-07203 


RAPID PERMEABILITY TESTING BY THE 
PRESSURISATION METHOD, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section 

For primary bibliographic entry see Field 7B. 
W89-07204 


MEASUREMENT, INTERPRETATION AND 

USE OF PERMEABILITY = WITH SPE- 

CIFIC REFERENCE FISSURED 
AQUIFERS, 

North West Water Authority, Manchester (Eng- 


land). 
For primary bibliographic entry see Field 7A. 
W89-07205 


DESIGN AND APPLICATION OF A BORE- 
HOLE FLO’ 

Newcastle upon Tyne Univ. (England). Engineer- 
ing Geology Unit. 

For primary bibliographic entry see Field 7B. 
W89-07206 


RESULTS OF AN EXPERIMENTAL PRO- 
GRAMME OF IN SITU PERMEABILITY TEST- 
ING IN ROCK, 

Newcastle upon Tyne Univ. (England). Engineer- 
ing Geology Unit. 

J. . Wild and M. S. Money. 
IN: Groundwater in En 
Geological 
6 ref. 


gineering Geology. The 
Society, London. 1986. p 283-293, 9 fig, 


Descriptors: *Pumping tests, *Packer tests, *Geo- 
hydrology, *Permeability, *Groundwater move- 
aa *Hydraulic conductivity, Piezometers, Rock 
Drilling, Testing procedures, Flows, 
Pac er tests, Sandstone, Basalt flows, Autographic 
recording, Boreholes, Groundwater level. 


rogram of tests was completed under commer- 
aa conditions using significantly deeper arrays of 
76 mm drillholes in two rock masses, one in the 
Old Red Sandstone, and the other a set of basalt 
flows. Single packer tests were carried out as drill- 
ing proceeded using a standard mechanically-ex- 
packer with continuous autographic re- 
cording of flows and of input pressures. Some of 
the holes were also tested after drilling with a 
prototype double packer system instrumented with 
transducers to measure pressure within, above and 
below the test section. Results of the two methods 
were compared and individual test behavior exam- 
poe and it was found that results were affected by 
— in groundwater level produced by drill- 
n any test it is unwise to assume that the 
effective piezometric level in the rock mass at the 
dene nd pesition of 0 test fo cocemactiy the same as 
that observed in a completed drillhole. The tests 
produced further practical evidence of the need to 
consider the scale of tests and observations in 
relation to the inhomogeneity of the rock mass 
under investigation. At these test sites there were 
marked variations in standing water levels, and in 
measured permeabilities in adjacent closely spaced 
drillholes. (See also W89-07178) (Author's ab- 
stract) 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


W89-07207 


MODEL FOR PREDICTING GROUNDWATER 
LEVEL RESPONSE TO METEOROLOGICAL 
CHANGES, . 
Southampton Univ. (England). Dept. of Civil En- 
gineering. 

For roomy bibliographic entry see Field 2A. 
W89-072 


GROUNDWATER MODELLING BY MICRO- 
COMPUTER: APPLICATIONS TO DAM AND 
RESERVOIR SLOPE STABILITY, 

Kingston Polytechnic, Kingston upon Thames 
(England). 

For primary bibliographic entry see Field 8D. 
W89-07209 


PREDICTION OF GROUNDWATER LEVELS 
USING COMPUTER BASED MATHEMATICAL 
MODELS, 

Geotechnical Engineering Ltd., Gloucester (Eng- 
land). 

For primary bibliographic entry see Field 7C. 
W89-07210 


PREDICTING PIEZOMETRIC LEVELS IN 
STEEP SLOPES, 

Birmingham Univ. (England). Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 7C. 
W89-07211 


REPRESENTATION OF TIME VARIANT FREE 
SURFACE SEEPAGE USING FINITE DIFFER- 
ENCE METHODS: A REVIEW, 

University Coll., Cardiff (Wales). Dept. of Civil 
and Structural Engineering. 

For primary bibliographic entry see Field 7C. 
W89-07213 


ANALYSIS OF AN ADVANCED DEWATERING 
SCHEME AT AN OPENCAST COAL SITE IN 
NORTHUMBERLAND, 

Newcastle upon Tyne Univ. (England). Dept. of 
Geotechnical Engineering. 

For primary bibliographic entry see Field 8A. 
W89-07214 


PREDICTIONS OF GROUNDWATER PRES- 
SURES AND UPLIFT BELOW EXCAVATIONS 
IN TIDAL LIMITS, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

J. M. A. Pontin. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986, p 353-366, 4 fig, 
7 ref, append. 


Descriptors: *Tidal effects, *Uplift pressure, *Geo- 
hydrology, *Groundwater, *Pore pressure, *Estu- 
aries, Tidewater, Excavation, Fluidization, Flota- 
tion, Optimization, Mathematical analysis, Marine 
environment, Construction. 


The mechanisms of cyclic pore pressure generation 
in ground below a tidal estuary and how to predict 
these pressures caused by tidal fluctuations is dis- 
cussed. The idealized mathematical description of 
pore pressure generation by tidewater variation 
outside protective barriers and the propagation of 
these pressures through soils or rock extending 
inside the excavations is developed by recognizing 
that the sheet pile wall forms the boundary be- 
tween external and internal regions of the uni- 
directional groundwater flow normal to them. The 
flow is equivalent to that in one or more ‘confined’ 
layers with uniform hydraulic properties of each 
distinct permeable layer of a stratified sequence. 
Two major types of formation failure occur in 
response to ‘excessive’ pore pressures below the 
base of marine excavations, fluidization and flota- 
tion. The methods and results have to be applied 
generally for a particular proposed marine excava- 
tion in order to estimate what pressure relief or 
drawdown has to be produced below them to 


maintain safety against base heave and uplift. As- 
sumptions intrinsic in the theory presented over- 
estimate pore pressures resulting in conservative 
estimates. Although a pore pressure relief program 
in large scale marine construction engineering is a 
pe design problem, optimization can be 
achieved by an appropriate combination of pre- 
contract design and real time simulation by on-site 
computer facilities. (See also W89-07178) (White- 
Reimer- 

W89-07215 


AUTOMATIC — OF GROUND- 
WATER CONDITI 

Geotechnical Cee Ltd., Leamington (Eng- 
land 


). 
For primary bibliographic entry see Field 7B. 
W89-07216 


MONITORING OF GROUNDWATER CONDI- 
CHEVIN 


IERLAND, 
NCB Opencast Executive (N.E. Region), Ashfield 
Towers, Kenton Road, Newcastle upon Tyne NE3 
4PE, England. 
D. A. Blythe. 
IN: Groundwater in ss Geology 
Geological Society, London. 1986. p Pigs. 1 
tab, 7 fig, 5 ref. 


Descriptors: *Geohydrology, *Groundwater, 
*Groundwater movement, *Rock _ properties, 
*Groundwater level, *Coal mining, Monitoring, 
Piezometers, Rocks, Drawdown, Pore water, Coal 
Measures strata, Permeability, Opencast coal 
mining, Northumberland, England. 


Excavation of a multi-seam uence of strata 
mainly within the upper Westphalian A of the 
Carboniferous is being carried out in a series of 
benches so that the excavation void proceeds east- 
wards with increasing depth. The monitoring of 
groundwater levels by means of a number of piezo- 
meters installed along sections running across the 
site has allowed a study of the drawdown and 
recovery caused by the excavation. Rock samples 
were obtained from the excavation and moisture 
contents and porosities determined in the laborato- 
ry. The groundwater ingress into the site appears 
to be largely influenced by joints and fractures 
present within the Coal Measures strata. These 
fractures open upon excavation and unloading thus 
increasing permeabilities. Apparently there is a 
substantial loss of head of the groundwater in a 
broad zone in advance of the working face and this 
has implications for slope stability. Measurement of 
moisture content and porosity of excavated materi- 
al suggest that the dewatering processes draw 
water mainly from the discontinuities, leaving most 
of the pore water in the intact rock material to be 
removed by the excavation plant. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07217 


MONITORING GROUNDWATER CONDI- 
TIONS IN A HIGHWAY EMBANKMENT, 
Transport and Road Research Lab., Crowthorne 
(England). Ground Engineering Div. 


For primary bibliographic entry see Field 8D. 
W89-07218 


VALUE AND _— INTERPRETATION OF 
GROUNDWATER LEVEL MEASUREMENTS, 
North West Water Authority, Warrington (Eng- 
land). Rivers Div. 

M. D. Eggboro, and S. Walthall. 

IN: Groundwater in Engineering Geology. The 
ee Society, London. 1986. p 395-402, 6 fig, 
7 re! 


Descriptors: *Groundwater, *Groundwater level, 
*Aquifers, *Monitoring, Float-operated chart re- 
cording, Electric pressure transducers, Economic 
evaluation, Water table, Perched water table, Con- 
fined aquifers, Unconfined aquifers, Climate, Ob- 
servation wells, Tube well, Standpipe, Automa- 
tion. 


The techniques used to measure water levels in the 
ground are often inadequate to reveal the true 


28 


behavior of aquifers, often resulting in inadequate 
data or a large number of expensive but useless 
readings. Continuous recording of groundwater 
levels using both float-operated chart recording 
and electric pressure transducers have been made 
on a wide range of observation wells to determine 
the most economical frequency of measurement for 
different aquifers and different p The re- 
sults indicate the construction of the observation 
point in the form of an open observation well, tube 
well, standpipe or one of a variety of piezometers 
is of fundamental importance. The behavior of the 
aquifer as confined, or unconfined, with or without 
perched water tables, also has considerable bearin; 
on the results obtained. Barometric, tidal, fluvial 
seasonal and abstraction effects on groundwater 
levels are discussed with reference to the ampli- 
tude of groundwater fluctuation and its rate of 
change. To observe the true effects of climate, 
both seasonal and daily, and to detect man-made 
effects it is necessary to have continuous readings 
at a given site; however, this is noi necessary for 
all the boreholes within a group, provided that 
frequent readings are made on the remaining bore- 
holes for the local pattern to emerge. For aquifers 
the construction of the water level observation 
point must be carefully designed to monitor the 
correct horizons. (See also W89-07178) (White- 
Reimer-PTT) 

W89-07219 


SURVEILLANCE OF PORE WATER CONDI- 
TIONS IN LARGE URBAN SLOPES, 

Hong Kong Housing Authority, Kowloon. 

For oo bibliographic entry see Field 8D. 
W89-07220 


MONITORING AND INVESTIGATION OF 
WATER INFLOW INTO A COAL MINE IN 
NEW SOUTH WALES, AUSTRALIA, 

New South Wales Dam Safety Committee, Sydney 
(Australia). 

L. M. Whitfield. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 417-421, 2 
tab, 1 fg. 7 ref. 


Descriptors: *Coal mining, *Groundwater, 
*Grc d ter mo’ t, *Subsurface a 
*Infiltration, *Monitoring, Dams, Chemical 

sis, Tritium analysis, Algal analysis, Safety, Hav. 
ards, Stress, Permeability, Fractures, New South 
Wales, Sydney, Wollongong, Australia. 





The Dams Safety Committee is responsible for 
ensuring the safety and integrity of all substantial 
dams and storages in New South Wales. Coal 
mining is currently taking place beneath the 
Sydney Water Board catchment where a system of 
five reservoirs constitute part of the urban water 
supply for the cities of Sydney and Wollongong. 
Pillar extraction of the Wongawilli seam, which is 
believed to be an aquifer with a vertical permeabil- 
ity of 60 cm/sec, adjacent to Avon storage resulted 
in an unexpected inflow of water into the mine 
workings. Algal, chemical and tritium analyses of 
inflow water, storage water and water from the 
old workings were conducted to determine the 
origin of the water. The algal analysis indicated 
that a portion of the inflow may have originated 
from surface water. The mechanism of inflow has 
not been determined. It is possible that the mining 
operation combined with topographic features may 
have caused sufficient stress to open fractures and 
increase strata permeability at depth without any 
concomitant major surface deformation. The 
volume of water is manageable in the mine work- 
ings and does not impose a hazard to the overall 
mine development. However, the Dams Safety 
Committee is concerned that this situation could 
occur again, and is therefore continuing and ex- 
tending its current investigations as well as review- 
ing criteria for mine safety. (See also W89-07178) 
(White-Reimer-PTT) 

W89-07221 


CONTROL OF GROUNDWATER BY EXCLU- 
SION 


ie) . 
Teesside Polytechnic, Middlesbrough (England). 





Dept. of Civil and Structural Engineering. 
For primary bibliographic entry see Field 8A. 
W89-07222 


— CONTROL BY JET GROUT- 
GKN Colcrete, London (En 


gland). 
For primary bibliographic entry see Field 8A. 
W89-07223 


SOME ASPECTS OF GROUNDWATER = 
TROL BY THE GROUND FREEZING AND 


i (England). 
For rimary ’ bibliographic entry see Field 8A. 
Wasoriee 


GROUNDWATER CONTROL BY GROUND- 
WATER LOWERING, 

Teesside Polytechnic, Middlesbrough —, 
Dept. of Civil and Structural 

For primary bibliographic entry see Field BA. 
W89-07225 


INTERCEPTOR DRAINS FOR CLIFF-TOPS 
AND ABOVE THE CREST OF SLOPES AND 


CUTTINGS, 
— Univ. (England). Dept. of Civil En- 


Forcris oes bibliographic entry see Field 8A. 
W89-07226 


ESTIMATION OF MASS PERMEABILITY FOR 
EXCAVATIONS FOR THE GREATER CAIRO 
WASTEWATER PROJECT, 

American British Consultants, Cairo t). 

For primary bibliographic entry see Fie TB. 
W89-07227 


GROUNDWATER CONTROL FOR A MAJOR 
URBAN REDEVELO PROJECT WITH 
PROBLEMS AND 


POTENTIAL 
UNUSUAL CONTRACTUAL ARRANGE- 


MENTS, 
Soil Mechanics Ltd., Bracknell (En, 


England). 
For primary bibliographic entry see Field 8A. 
W89-07228 


GROUNDWATER CONTROL IN LARGE 
SCALE SLOPE EXCAVATIONS: FIVE CASE 
HISTORIES FROM HONG KONG, 

Hong Kong Housing Authority, Kowloon. 

For primary bibliographic entry see Field 8A. 
W89-07229 


INVESTIGATION AND CONTROL OF 
GROUNDWATER AT YSBYTTY RESERVOIR, 
GWYNEDD, 

esd} Ashcroft and Parkman, Liverpool (Eng- 
For primary bibliographic entry see Field 8A. 
W89-07230 


GROUNDWATER CONTROL BY DRAINAGE 
GALLERY AT ABERFAN, SOUTH W 

Halcrow (William) and Partners, Cardiff (Wales). 
For primary bibliographic entry see Field 8A. 
W89-07231 


ADVANCE LAND DRAINAGE AS AN AID TO 
CONSTRUCTION IN AREAS WITH HIGH 
GROUNDWATER LEVELS IN WARRINGTON 
NEW TOWN, 

Warrington and Runcorn Development Corp., 
Warrington (England). Dept. of Engineering. 

For primary bibsiographic entry see Field 8A. 
W89-07232 


CONTRACTUAL ARRANGEMENTS FOR GEO- 
TECHNICAL WORK, 

For primary bibliographic entry see Field 6E. 
W89-07233 


IN-SITU BIOTRANSFORMATION OF CHLOR- 
INATED SOLVENTS IN GROUNDWA’ 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5G. 
W89-07268 


ETHYLENE DIBROMIDE (EDB) TRANSFOR- 
MATION IN ABIOTIC-REDUCING AQUEOUS 
SOLUTIONS IN THE PRESENCE OF HYDRO- 
GEN SULFID! 


Florida Univ., Gainesville. Dept. of Food Science 
and Human Nutrition. 

For primary bibliographic entry see Field 5B. 
'W89-07286 


EIGHT SCENARIOS FOR EVALUATING 
LONG TERM LEACHABILITY OF CEMENT- 
BASED WASTE FORMS, 

Environmental Protection Service, Burlington 
(Ontario). Waste Water Tec! Centre. 

For primary bibliographic entry see Field SE. 
W89-07292 


RADON-222 CONCENTRATION IN GROUND- 
CANCER MORTALITY IN 


Nationai inst. of Environmental Health Sciences, 


Research Triangle Park, NC. Epidemiology 
Branch. 


For primary bibliographic entry see Field 5C. 
W89-07412 

GROUNDWATER MODEL OF CONDITIONS 
IN LIVERPOOL SANDSTONE AQUIFER, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

K. R. Rushton, M. W. Kawecki, and F. C. 
Brassington. 

Journal of the Institution of Water and Environ- 
mental t, Vol. 2, No. 1, p 67-84, Febru- 
ary 1988. 11 1 tab, 11 ref. 

Descri : *Groundwater, *Aquifer characteris- 
tics, * ee models, *Model — — 
stone, 


level, Pe sr recharge, Reintal, 'T Tunnel 
construction, Model testing, Liverpool, England. 








Groundwater conditions were studied for the 
—_ bo ae f in the Permo-Triassic —o | 
aquifer o iv area, England. During 
— significant changes occurred in the abstrac- 
tion patterns and a new railway tunnel was con- 
structed below sea level in central Liverpool. To 
understand the flow conditions within the aquifer, 
detailed studies were carried out into the aquifer 
properties, the influence of rivers and tunnels, and 
the estimation of recharge. It was found that con- 
ventional rainfall recharge accounts for only one 
third of the total recharge. Numerical model solu- 
tions were used to check the adequacy of the 
understanding of the flow processes and the solu- 
tions confirmed that the rising water levels in 
Central Liverpool result from high recharge and a 
reduction in abstraction. Having validated the 
model by comparisons with field data, the model 
was then used to predict the probable future water- 
level changes. (Author’s abstract) 
W89-07463 


BIOFOULING IN WELLS AND AQUIFERS, 
For primary bibliographic entry see Field SC. 
'W89-07466 


NONLINEAR FLOW TOWARD 

— Univ. of Istanbul (Turkey). Hydrology 
iV. 

Z. Sen. 

Journal of Hydraulic Engineering JHEND8, Vol. 

115, No. 2, p 193-209, February 19 989. 7 fig, 3 tab, 

47 ref, append. 


Descriptors: *Darcys law, *Reynolds number, 
*Nonuniform flow, *Fluid flow, *Hydraulic prop- 
erties, *G d t, Aquifers, Draw- 
down, Well hydraulics. 








WATER CYCLE—Field 2 
Groundwater—Group 2F 


A comprehensive review of the validity of Darcy’s 
law is presented with the emphasis on the necessity 
for a nonlinear flow law for Reynolds numbers 
especially greater than one. oo ee ay the non- 

equilibrium formula is developed for 

flow and is useful i i 


or —— the ty a fully variations in a 
aquifer a fully well. 
Ste tate ol lane Reet ia 
on the continuity canton ites in terms i 
nonlinear flow ls 


yield and a 
this as the ex 


lor some field data available in the literature. (Au- 
thor’s abstract) 
'W89-07475 


DIAGNOSTIC MODEL OF DISPERSION IN 
POROUS MEDIA, 


Miami Univ., Coral Gables, FL. Dept. of Civil and 
Architectural En 


Engineering. 
D. A. Chan. 
Journal of Hydraulic Engineering JHEND8, Vol. 
bon a 2, p 210-227, —. foe9, 7 fig, 1 tab, 


: *Model studies, 
ee ey *Hy 
ercolation, Seepage, Monitorin; 
illary water, Dispersion. = 


A dispersion model is presented that directly uses 
measured head data at an array of monitoring 
wells. The model divides the measured data into 


Smeniianiiendccamanaie 
compe are 10 sae the scpage we 
Gudea aimanetatenems tdea ae 
13 years of synoptic daily head measurements are 
available at several monitoring wells. The growth 
of the longitudinal dispersivity of the tracer with 
length compares favorably with field meas- 
urements. The results show that for large length 
scales, the model may be considered nonempirical 
since the dispersion eventually becomes insensitive 
t0 the local dispersivity. (Author’s abstract) 
W89-07476 


BIAS IN GROUNDWATER SAMPLES CAUSED 
BY WELLBORE FLOW, 

Geological Survey, Reston, VA. 

T. E. Reilly, O. L. Franke, and G. D. Bennett. 
Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 2, p 370-276, February 1989. 2 fig, 5 ref, 
append. 


Descriptors: *Hydraulic design, *Water sampling, 
*Vertical flow, *Well hydraulics, *Monitoring, 
*Well screens, *Groundwater en *Observa- 
tion wells, *G t, *Well hole, 
Networks, Sampling, I Boreholes, Groundwater 
management. 


Coane Gal et elt ee 
pling pr lures for groundwater monitoring net- 
works is critical for the detection and analysis of 

possible contaminants. Monitoring networks asso- 
Fated with known contaminant sources sometimes 
include an array of monitoring wells with long 
well ecwuens (ap 00 58 fest or srase). The results of 
an ical experiment are reported, indicating 
that significant borehole flow can occur within 
long well screens installed in homogeneous 








Field 2—WATER CYCLE 


Group 2F—Groundwater 


aquifers with very small head differences in the 
aquifer (less than 0.01 feet between the top and 
bottom of the screen). It is demonstrated that con- 
taminant monitoring wells with long screens may 
completely fail to fulfill their purpose in many 
groundwater environments. The absence of mea- 
sureable contaminant concentrations is unreliable, 
and the level of measured contaminant concentra- 
tions in any sense is uninterpretable except to regis- 
ter the fact that the contaminant is present. The 
results of the numerical experiments indicated that 
significant wellbore flow can occur in contaminant 
monitoring wells with long well screens that are 
embedded in homogeneous aquifers with very 
small vertical head differences in the aquifer. Con- 
sideration of the general flow pattern within the 
borehole, the flow pattern in the aquifer adjacent 
to the borehole, and the process of obtaining water 
samples from the borehole suggests that in many 
situations, the practice of installing long well 
screens in contaminant monitoring wells should be 
abandoned. (Friedmann-PTT) 

W89-07480 


RADON PROGENY AS SOURCES OF GROSS- 
ALPHA RADIOACTIVITY ANOMALIES IN 
GROUND WATER, 

University of South Florida, Tampa. Dept. of 
Physics. 

For primary bibliographic entry see Field 5A. 
W89-07594 


MOBILE AND IMMOBILE PLUTONIUM IN A 
GROUNDWATER ENVIRONMENT, 

Central Research Inst. of Electric Power Industry, 
Chiba (Japan). Ground Water Hydraulics Section. 
For primary bibliographic entry see Field 5B. 
W89-07636 


RE-EMERGENCE OF THE WELLFIELD, 
Dufresne-Henry, Inc., Westford, MA. 

For primary bibliographic entry see Field 4B. 
W89-07701 


QUALITY OF REFUSE, GAS AND WATER AT 
A SANITARY LANDFILL, 

Insinoori- ja Limnologitoimisto Oy Vesitekniikka 
A.B., Salpakangas (Finland). 

For primary bibliographic entry see Field 5B. 
W89-07715 


STUDY ON DIURNAL VARIATION OF SOME 
PHYSICAL AND CHEMICAL CHARACTERIS- 
TIC OF SULIAMANIYAH WELL WATER, 
IRAQI, 

Biological Research Center, Baghdad (Iraq). 

M. S. H. Khorsid. 

Journal of Biological Science Research, (Baghdad) 
JBSREF, Vol. 19 (Suppl.), p 935-947, November 
1988. 4 fig, 3 tab, 19 ref. 


Descriptors: *Well water, *Physicochemical prop- 
erties, *Diurnal distribution, *Water quality, 
*Groundwater, *Iraq, Recharge, Hardness. 


Seven wells in different locations within Suliaman- 
iyah, Iraq, were chosen to study diurnal variation 
of their waters. Diurnal variation would be influ- 
enced by the specific well location, well depth, and 
the water’s specific properties. Most of the param- 
eters showed diurnal variation in the wells (alkalin- 
ity, EC25, TSS, turbidity, BODS, NO3, NH4 and 
total hardness). There were no definite trends of 
increase or decrease in the parameters during the 
day. The diurnal variations of some parameters 
were not significant (temperature, DO, PO4, Na 
and Ca). Well water quality improves closer to the 
recharge area (Azmar and Goyxa Mountains). 
(Author’s abstract) 

W89-07723 


ABSORPTION OF SALT WATER AND OUT- 
COMING OF BRACKISH WATER IN THE 
KARSTIC ISLAND OF CEPHALONIA 
(GREECE): A NEW INTERPRETATION (AB- 
SORPTION MASSIVE D’EAU DE MER ET 
REJET D’EAU SAUMATRE DANS L’ILE KAR- 


STIQUE DE CEPHALONIA (GRECE): NOU- 
VELLE INTERPRETATION DU PHENO- 
MENE), 

Montpellier-2 Univ. (France). Lab. d’Hydrogeolo- 


gie. 

C. Drogue, and G. Soulios. 

Comptes Rendus de l’Academie des Sciences 
(Series 2), Vol. 307, No. 17, p 1833-1836, Novem- 
ber 28 1988. 3 fig, 14 ref. English summary. 


Descriptors: *Karst hydrology, *Brackish water, 
*Seawater, *Greece, *Aquifers, *Saline water in- 
trusion, Calcareous rocks, Fracture permeability, 
Energy, Density currents, Mediterranean Sea. 


In the Island of Cephalonia (Ionian Archipelago, 
Mediterranean Sea) a permanent salt water flow 
runs into natural cavities located along the shore 
and flows through fractures in the calcareous 
rocks. This flow comes to the surface on the 
opposite shore as karstic outlets of brackish water. 
A number of assumptions have been proposed to 
describe this phenomenon’s origin. A new interpre- 
tation, based on a recent survey, is outlined here. 
The energy witict, causes the absorption of salt 
water can be compared with the energy provided 
by a permanent marine current which flows across 
the Ionian Archipelago. Then, density currents 
occurring within the karstic aquifer maintain this 
phenomenon. (Author’s abstract) 

W89-07742 


ANALYSIS OF ACCURACY OF APPROXI- 
MATE, SIMULTANEOUS, NONLINEAR CON- 
FIDENCE INTERVALS ON HYDRAULIC 
HEADS IN ANALYTICAL AND NUMERICAL 
TEST CASES, 

Geological Survey, Trenton, NJ. 

M. C. Hill. 

Water Resources Research WRERAO, Vol. 25, 
3 2, p 177-190, February 1989. 9 fig, 1 tab, 20 
ref. 


Descriptors: *Error analysis, *Mode! studies, 
*Groundwater movement, *Hydraulics, *Mathe- 
matical models, Monte Carlo methods, Simulation, 
Computer models. 


Inaccuracies in parameter values, parameterization, 
stresses, and boundary conditions of analytical so- 
lutions and numerical models of groundwater flow 
produce errors in simulated hydraulic heads. These 
errors can be quantified in terms of approximate, 
simultaneous, nonlinear confidence intervals pre- 
sented in the literature. Approximate confidence 
intervals can be applied in both error and sensitivi- 
ty analysis and can be used prior to calibration or 
when calibration was accomplished by trial and 
error. In this paper, the method is expanded for use 
in numerical problems, and the accuracy of the 
approximate intervals is calculated using Monte 
Carlo runs. Four test cases are used to compare 
results. In two numerical test cases, the approxi- 
mate, simultaneous confidence intervals are gener- 
ally accurate and are calculated efficiently enough 
to indicate that the method is useful for real-world 
problems. In one of the two analytical test cases 
considered, the approximate intervals are too wide 
to be of practical interest. Improving the method 
used to approximate the uncertainty of the model 
inputs could make the confidence intervals useful 
in more problems. (Author’s abstract) 
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This paper applies stochastic methods to the analy- 
sis and prediction of solute transport in heteroge- 
neous saturated porous media. Partial differential 
equations for three unconditional ensemble mo- 
ments (the concentration mean, concentration co- 
variance, and velocity concentration cross covar- 
iance) are derived by applying perturbation tech- 
niques to the governing transport equation for a 
conservative solute. Concentration uncertainty is 
assumed to be the result of unmodeled small-scale 
fluctuations in a steady state velocity field. The 
moment expressions, which describe how each 
moment evolves over time and space, resemble the 
classic deterministic advection-dispersion equation 
and can be solved using similar methods. A solu- 
tion procedure based on a Galerkin finite element 
algorithm is illustrated with a hypothetical two- 
dimensional example. For this example the re- 
quired steady state velocity statistics are obtained 
from an infinite domain spectral solution of the 
stochastic groundwater flow equation. The pertur- 
bation solution is shown to reproduce the statistics 
obtained from a Monte Carlo simulation quite well 
for a natural log conductivity standard deviation of 
0.5 and moderately well for a natural log conduc- 
tivity standard deviation of 1.0. The computational 
effort required for a perturbation solution is signifi- 
cantly less than that required for a Monte Carlo 
solution of acceptable accuracy. Sensitivity analy- 
ses conducted with the perturbation approach pro- 
vide qualitative confirmation of a number of results 
obtained by other investigators for more restrictive 
special cases. (Author’s abstract) 
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Analytical solutions of the general one-dimensional 
solute transport model for confined aquifers, ap- 
plied to specific scenarios, are obtained. The model 
can be used to predict the horizontal transport and 
disposition of chemicals in simple confined aquifers 
which can contain a single source of chemical 
pollutants such as compound leaching from a land- 
fill or from an underground storage tank. The 
mathematical formulation that is solved includes, 
in addition to the usual convection/dispersion for- 
mulation, (1) distributed first-order loss, e.g., by 
metabolism, chemical reaction or irreversible dis- 
solution; (2) linear equilibrium sorption rules; (3) a 
single, constantly emitting, source of finite length, 
which can be placed anywhere on the right half 
line and can be of any reasonable width; (4) mass 
conserving boundary conditions which include a 
highly tailorable time distribution of chemical con- 
centration at the inlet boundary; and (5) a highly 
tailorable initial distribution on (0,infinity). The 
model constitutes an extension and generalization 
of the existing literature. Five transport and fate 
scenarios are presented: (1) a compound initially 
distributed in stair step fashion; (2) a constant 
source; (3) a constant rate of entry at the inlet 
boundary; (4) and inlet boundary concentration 
that is decaying with time; and (5) conditions 1, 2, 
3, and 4 specified at the same time. (Author's 
abstract) 
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The karst lake district of Florida shares hydrologic 
properties with certain glaciated districts such as 
outwash plains, but differs from most well-watered 
9 ms in losing much more water to subsurface 
luents than to surficial runoff. In nutrient-load- 

ian models that begin as hydrologic throughflow 
models, groundwater inflow and outflow are com- 
monly ignored or estimated from errors of closure 
of water budgets. Such models are plicable to 
seepage lakes, unless deep-seepage onlin can be 
measured. Estimates of downward leakage from 
Florida lakes with and without outlets suggest that 
conventional nutrient-loading models are inappli- 
cable to any lake not in a watertight rock basin. 
Downward leakage is measurable during months 
when lake level falls by an amount exceeding the 
net precipitation deficiency. To measure it, USGS 
stage data for 20 lakes were compared with three 
32-yr sets of mean monthly meteorological meas- 
urements. Monthly pan-evaporation data were 
converted to lake evaporation by factors estimated 
at lake Okeechobee. Leakage estimates (geometric 
means) range from 28.4 to 50.9 cm/yr in 18 of 20 
lakes; two exceptionally astatic lakes gave 90.1 and 
141.2 cm/yr. Presence of outlets in 15 of 20 lakes 
makes no detectable difference in leakage. Adding 
evaporative losses (and ignoring surface outflow if 
any), residence times for the 20 lakes averaged 2.67 
+or-1.33 yr. Florida lake levels fluctuate in sym- 
og with each other and respond with little or no 

lag to monthly net precipitation. Longer term 
swings are also evident and are more highly corre- 
lated with artesian pressure in the deep limestone 
aquifer than with meteorological variables. Few if 
any lakes receive direct injections from this aqui- 
fer, and artesian influence is exerted on lakes and 
local water tables through many meters of surficial 
(Mio-Pliocene) deposits. (Author’s abstract) 
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The statistical relationships between monthly pre- 
cipitation (P) and shallow groundwater levels 
(GW) in 20 wells scattered across Illinois with data 
for 1960-84 were defined using autoregressive inte- 
grated moving average (ARIMA) modeling. A lag 
of 1 month between P to GW was the strongest 
temporal relationship found across Illinois, fol- 
lowed by no (0) lag in the northern two-thirds of 
Illinois where mollisols predominate, and a lag of 2 
months in the alfisols of southern Illinois. Spatial 
comparison of the 20 P-GW correlations with sev- 
eral physical conditions (aquifer types, soils, and 
physiography) revealed that the parent soil materi- 
als of outwash alluvium, glacial till, thick loess (> 
or = 2.1 m), and thin loess (> 2.1) best defined 
regional relationships for drought assessment. 
Equations developed from ARIMA using 1960-79 
data for each region were used to estimate GW 
levels during the 1980-81 drought, and estimates 
averaged between 25 and 45 cm of actual levels. 
These estimates are considered adequate to allow a 
useful assessment of drought onset, severity, and 
termination in other of the state. The tech- 
nique and equations should be transferrable to re- 
gions of comparable soils and climate. (Author’s 
abstract) 
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Fracture-trace-mapping techniques were used to 
assess the influence of bedrock lithology and frac- 
ture characteristics on well productivity and to 
develop quantitative models that can be used to 
calculate, within reasonable limits, possible well 
productivities based on site characteristics. Data 
on 257 wells in the Georgia Blue Ridge and Pied- 
mont provinces revealed that well productivity 
(PROD) was not related to bedrock lithology but 
did decrease significantly (R squared = 0.34) with 
increasing well depth (DEPTH). The detailed 
study of 29 wells demonstrated that well produc- 
tivity was determined both by well depth and by 
the distance between the well and a fracture trace 
intersection (DISTIN) mapped on aerial photo- 
graphs. The relationship: In(PROD) = 5.08- 
0.00132 (S x DEPTH + DISTIN) explained 81% 
of the variation in well productivity. This model 
suggests that, per foot of change, DEPTH has 5 
times the effect on well productivity as DISTIN. 
However, because the range in DISTIN values 
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was 5 times the range in DEPTH values, these two 
variables appeared to have an approximately equal 
effect on well productivity in the areas examined. 
The model indicates that to increase the likelihood 
of a high yield, and to reduce the depth and 
therefore the cost of obtaining a desired water 
supply, wells excavated in the crystalline rocks of 
Georgia should be located as close as possible to a 
fracture trace intersection visible on aerial photo- 
graphs. (Author’s abstract) 
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Barometric fluctuations in Botswana are dominat- 
ed by atmospheric tides with frequency compo- 
ponte By ar 12, and 24 h, as well as quasi-periodic 
components with a periodicity of 4- days. These 
tides cause water level fluctuations in the 
majority of the boreholes in fracture aquifers. 
Many of these aquifers are partly saturated and 
show free water table characteristics, 


pressure change in the well and in the aquifer. A 

theoretical model is presented that includes the 

eee 

the aquifer to the water table 

The model qualitatively explains the observed fre- 

eS, phase and amplitude response. 
generally observed barometric effects 


strong 
are explained by a combination of high porosity 
and low manavelittty (Author’s abstract) 
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A study of CO2-rich (up to 3000 mg/L) mineral 
(up to 460 meq/L total dissolved ions) and cold (2- 
9 C) springs of the Lower Engadine region in the 
Swiss Alps indicated the existence of three distinct 

eochemical groups: (1) Ca-HCO3 water, (2) Na- 

iCO3, Cl water, and (3) Na, Mg-HCO3, SO4 
water. In each water group, local mixing was 
observed between a mineral endmember of a pre- 
1953 age and a fresh, post-1953, endmember. All 
the spring waters appear to be of shallow origin 
and derived from local precipitation. The chemical 
composition is reached by local water-rock inter- 
actions, induced by CO2, which ascends as a gase- 
ous phase that emerges in mofettes and gets locally 
dissolved in shallow groundwater. The CO2 is of 
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crustal origin, as indicated by accompanying He3/ 
He4 values of 0.1 of the atmospheric value, and 
delta C13 of around -4% (PDB) (decomposition of 
marine carbonates and/or carbonates associated 
with rocks belonging to an ophiolitic suite). (Au- 
thor’s abstract) 
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Dispersivity was measured as a function of pore 
water velocity for saturated columns of sandy soil 
from breakthrough curves of pulse injections of 
bromide, chloride, and deuterated water. Organic 
carbon contents of the soils ranged from 1 to 10%. 
Pore water velocities ranged from 10 to 4500 cm/d 
and mechanical dispersivities from 0.02 to 0.7 cm. 
The halides and D2O showed identical elution 
behavior in columns packed with sandy soils of 
low organic carbon content. At higher organic 
carbon and clay contents, charge exclusion in- 
creased the dispersion of D2O in soil relative to 
that of the halides. Data were fitted by Hiby’s 
equation (Hiby, 1962), describing the nonlinearity 
between the longitudinal hydrodynamic dispersi- 
vity and pore water velocity in columns packed 
with glass spheres. Below 2 sq cm/d, the longitudi- 
nal hydrodynamic dispersion coefficient was domi- 
nated by molecular diffusion and dispersivity de- 
creased with increasing pore water velocity. In the 
region above 2 sq cm/d, mechanical dispersion was 
dominant and ——s. increased with increas- 
ing pore water velocity. From extrapolation of the 
data obtained for this region, it follows that effects 
of flow rate on dispersivity, though small, are still 
measurable for dispersion coefficients up to 1-10 sq 
m/d. (Author’s abstract) 
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The need to consider relationships between the 
yield developed and aquifer drawdown, as well as 
water rights, water quality and demand constraints 
complicates the assessment of firm yield for an 
aquifer. An optimization model that considers 
these factors is presented to aid the evaluation of 
an aquifer’s firm yield. The objective of the model 
is to maximize the annual yield from a system of 
wells while meeting a set of constraints that in- 
clude: (1) meeting the demands of each water 
supply agency; (2) restricted steady-state aquifer 
drawdowns; (3) maintenance of water quality; and 


(4) satisfaction of a prescribed water rights struc- 
ture. The decision variables of the model are the 
annual pumping rates at each candidate well site, 
and the piezometric heads at each location of inter- 
est. An application of the model to the Salt Lake 
County aquifer system is presented. Parametric 
assessments of the impact of the above constraints 
on the maximal steady-state yield of the aquifer 
system are performed. (Author’s abstract) 
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A method is presented for simulating water move- 
ment through unsaturated porous media in re- 
sponse to a constant rate of application from a 
surface source. Because the rate at which water 
can be absorbed by soil is limited, the water will 
pond; therefore the actual surface area over which 
the water is applied may change with time and in 
general will not be known beforehand. An iterative 
method is used to determine the size of this ponded 
area at any time. This method will be most useful 
for simulating trickling irrigation, but also may be 
of value for simulating movement of water is soils 
as the result of an accidental spill. The method is 
an extension to the finite difference computer pro- 
gram VS2D developed by the U.S. Geological 
Survey, which simulates water movement through 
variably saturated porous media. The simulated 
region can be a vertical, 2-dimensional cross sec- 
tion for treatment of a surface line source or an 
axially symmetric, 3-dimensional cylinder for a 
point source. Five test problems, obtained from the 
literature, are used to demonstrate the ability of the 
method to accurately match analytical and experi- 
mental results. (Author’s abstract) 
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The variation in the properties and behavior of 
soils and rocks brought about by changes in mois- 
ture content, and associated changes, notably in 
effective stress, and by the dissolution of parts of 
the rock or soil mass is reviewed. Porosity and 
permeability are the two most important factors 
governing the accumulation, migration and distri- 
bution of groundwater. However, both may 
change within a rock or soil mass in the course of 
its geological evolution. The amount of moisture 
contained within a soil or rock is a function of its 
porosity, the availability of water and the mineral- 
ogy of the material. The mechanical behavior of 
some soils and rocks is very sensitive to pore space 
moisture to the extent that significant changes of 
volume, porosity, strength and other parameters 
accompany wetting and drying. The movement of 
groundwater within rock masses composed of a 
significant proportion of soluble minerals exerts a 
major control over their removal in solution. The 
actual site of dissolution is often controlled by the 
presence of rock mass discontinuities and other 
variation in mass permeability, including low per- 
meability clay seams. The amount of mineral re- 
moved from the rockmass depends mainly on the 
rate of flow, quantity, temperature and chemistry 
of the water passing through it. (See also W89-0 ) 
(White-Reimer-PTT) 
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The saturated-unsaturated flow generated by in- 
jecting water into a soil from a pressurized spheri- 
cal cavity is modeled mathematically. Approxi- 
mate solutions are obtained analytically for arbi- 
trary pressure head when the soil water diffusivity 
varies rapidly with water content. In particular, 
the relationship between the cavity pressure and 
cumulative absorption is established, and formulae 
for the position of the saturation and wetting fronts 
are derived. The accuracy of these results im- 
proves with increasing cavity pressure. Conse- 
quently, they are compared with a numerical solu- 
tion obtained for the case of flow through Hanford 
sandy loam when the cavity pressure is zero. The 
solutions prove to be in excellent agreement. The 
steady-state solution is used to evaluate gravity 
effects. The formulas can be applied injection 
problems, particularly subsurface trickle irrigation. 
(Author’s abstract) 

W89-07765 


VAPOR TRANSPORT DURING SOLUTION 
DISPLACEMENT IN SOILS, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

M. E. Grismer. 

Soil Science SOSCAK, Vol. 146, No. 4, p 215-220, 
October 1988. 6 fig, 1 tab, 14 ref. 


Descriptors: *Unsaturated flow, *Soil water, *Nu- 
merical analysis, *Soil gases, Unsaturated zone, 
Diffusion coefficient, Solute transport, Mathemati- 
cal models, Absorption, Infiltration. 


The impact of vapor transport processes to solu- 
tion displacement in unsaturated soils was exam- 
ined using numerical simulation techniques and an 
experimentally based liquid-vapor diffusivity func- 
tion. At initial water contents within the range at 
which vapor transport processes dominate the 
liquid-vapor diffusivity (DVL)-volumetric water 
content(theta) function, invading solution concen- 
trations and calculated displacement front positions 
are substantially increased when vapor transport 
processes are included relative to liquid-only trans- 
port conditions. These effects diminish rapidly as 
the initial water content of the soil approaches a 
water content marking the end of the vapor-trans- 
SS region of the DVL(theta) function. 
pecific water content values defining when vapor 
transport processes may be important to the dis- 
placement study of interest depend on the imposed 
boundary flux and the DVL(theta) function appro- 
priate for the soil conditions considered. Signifi- 
cance of these processes to solution displacement 
in soils depends on the extent to which liquid and 
solute transport is possible under such relatively 
dry conditions. It is theorized that in such dry soils 
water films adsorbed to soil particles may be im- 
mobile, as well as of ionic charge sufficient to 
inhibit solute mobility. (Geiger-PTT) 
'W89-07803 


EFFECT OF LIMING AND PHOSPHATE AD- 
DITIONS ON SULPHATE LEACHING IN 
SOILS, 

Massey Univ., Palmerston North (New Zealand). 
Fertilizer and Lime Research Centre. 

For primary bibliographic entry see Field 5B. 
W89-07806 


DEPLETION OF SOIL ALUMINIUM BY ACID 
DEPOSITION AND IMPLICATIONS FOR 
ACID NEUTRALIZATION, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field 5B. 
W89-07857 


EVALUATION OF THREE EXPERIMENTAL 
LOW-TECHNOLOGY APPROACHES TO ACID 
MITIGATION IN HEADWATER STREAMS, 
D. E. Arnold, W. D. Skinner, and D. E. Spotts. 
Water, Air, and Soil Pollution WAPLAC, Vol. 41, 


No. 1-4, p 385-406, September-October 1988. 7 fig, 
4 tab. 


Descriptors: *Liming, *Acid rain effects, *Streams, 
*Acidic water, *Water quality, *Dosing devices, 
Headwater streams, Mountain streams, Trout, Hy- 
drogen ion concentration. 


Although powered dosing devices may be effec- 
tive in regulating pH and acid neutralizing capac- 
ity in acid-sensitive streams, their high costs and 
maintenance requirements may make them unsuit- 
able for most sites. Three alternative roaches 
were tried on a mountain trout stream with pH 4.5 
to 5.3 and essentially no acid neutralizing capacity. 
The first approach, which consisted of a barrier of 
wire gabions filled with limestone chunks across 
the stream, raised pH about 0.5 unit for about 2 
weeks. Its effect then became undetectable. Effec- 
tiveness could have been improved by using high- 
Ca stone of more uniform size and oe the 
control of leaf accumulation. No biological effects 
of the device were detected. The second approach, 
which consisted of metal mesh baskets fed by 
gravity with soda ash briquettes, worked well in 
raising pH as much as 1.5 units and acid neutraliz- 
ing capacity by as much as 40 mic for 
several months. However, it proved difficult to 
rovide adequate replenishment to flow-regu- 
ated devices operating during high flow periods. 
The third approach, used to reduce soda ash con- 
sumption, consisted of testing devices that dis- 
solved the briquettes in an enclosed chamber and 
feeding the concentrated sodium carbonate solu- 
tion into the stream. These devices provided ade- 
quate neutralization when operating properly but 
frequently failed due to pipe clogging and to the 
hardening of the briquettes into a solid mass. Stud- 
ies of benthic invertebrate drift and abundance 
associated with the soda ash treatment showed no 
significant effect in a few hours or in 60 days. 
(Author’s abstract) 
W89-07896 


CALIBRATION AND USE OF PRESSURE 
TRANSDUCER IN SOIL HYDROLOGY, 
Georgia Univ., Athens. School of Forest Re- 
sources. 

For primary bibliographic entry see Field 7B. 
W89-07933 


RECOVERY OF DNA FROM SOILS AND 
Louisville Univ., KY. Dept. of Biology. 


For primary bibliographic entry see Field 5A. 
W89-08034 


CHANGES OF STEADY-STATE INFILTRA- 
RECURRENT 


TION RATES IN 
FILTRATION EXP’ 
Ceske Vysoke Uceni Technicke v Praze. Dept. of 
Drainage and Irrigation. 

M. Cislerova, J. Simunek, and T. Vogel. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 1-16, December 30, 1988. 8 fig, 4 tab, 22 ref. 


Descriptors: *Soil moisture, *Infiltration rate, 
*Ponding, *Brown soils, *Acidic soils, Flow, 
Gravity flow, Moisture content, Hydraulics. 


PONDING IN- 


Measurements of ponding infiltration were carried 
out for three years on a regular grid of a small 
experimental area to study the variability of infil- 
tration and soil hydraulic characteristics in the 
Volynka River watershed (Czechoslovakia). Ex- 
periments on coarse acid brown soils (Cambisol) 
show that the steady-state infiltration rate depends 
on the initial moisture content, which is in contrast 
with the theory. The effect is observed on three 
different scales: (1) in the field at randomly chosen 
places near the grid points of a network for two 
recurrent days under various initial moisture con- 
tent; (2) in the field, in cylinders installed at fixed 
places for several measurements under different 
initial moisture content; and (3) on undisturbed 
samples taken to the laboratory, where also the 
outflow of the sample was observed. The effect is 
most apparent in repetitive ponding infiltration ex- 
periments and is ascribed to trapped air which 
alters the volume available for the gravity domi- 
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nated flow. Instead of piston-like flow, downward 
flow through macropores takes place. As a conse- 
quence, the ponding infiltration experiment does 
not supply theoretically assumed constants. (Au- 
thor’s abstract) 

W89-08 109 


INFLUENCE OF SCALE OF MEASUREMENT 
ON THE SPATIAL AND TEMPORAL VARIA- 
BILITY OF THE PHILIP INFILTRATION PA- 
AN EXPERIMENTAL STUDY IN 
AN AUSTRALIAN SAVANNAH WOODLAND, 
Commonwealth Scientific and Industrial Research 
Organization, Townsville (Australia). Div. of Soils. 
J. Williams, and M. Bonell. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 33-51, December 30, 1988. 6 fig, 6 tab, 31 ref. 
Australian Research Grants Scheme grants 
E7915681, E8116007. 


Descriptors: ‘*Statistical analysis, *Infiltration, 
*Spatial distribution, *Temporal distribution, 
*Australia, Rainfall, Flow, Overland flow, Hy- 
draulic conductivity, Hydrology, Catchment areas, 
Ponding. 


In a Eucalypt woodland on massive oxic soils in 
Australia, the rainfall and overland flow were re- 
corded as functions of time along a sequence of 
adjacent unbounded troughs and used to estimate 
cumulative infiltration as a function of time. From 
time to commencement of runoff, these processes 
were well described by the two-parameter Philip 
infiltration equation which yields estimates of the S 
and A parameters. For relatively large elements of 
the natural landscape, A and K (acid saturated 
hydraulic conductivity) were estimated and com- 
pared with similar estimates made using Talsma 
infiltration rings. The Talsma ring estimates of S, 
A, and K parameters for both the tussock and bare 
soil areas were much more variable in both space 
and time than those estimated from the surface 
hydrology of the large field plots. The spatial 
variability of these large plots was shown to be 
quite small. Temporal variability, however, was 
significant. It is suggested that many of the appar- 
ently intractible problems of field spatial variabili- 
ty, characteristically associated with soil infiltra- 
tion properties, are due to an — scale of 
measurement. Such problems could perhaps be re- 
solved by careful analysis of surface hydrology of 
large plots or small catchments that are sufficiently 
large relative to the characteristic length of the 
—— unit for the soil surface. (Author’s ab- 
stract 
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EFFECT OF SMALL DENSITY CHANGES ON 
THE MOVEMENT OF WATER THROUGH AN 
UNSATURATED SAND, 

University Coll., Cardiff (Wales). Dept. of Civil 
and Structural Engineering. 

J. C. Miles, H. R. Thomas, and J. Abrishami. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 93-110, December 30, 1988. 12 fig, 2 tab, 32 ref. 


Descriptors: *Unsaturated flow, *Model studies, 
*Soil water, *Flow, *Density, *Sand, Hydraulic 
conductivity, Moisture content, Water pressure, 
Wetting, Hysteresis, Simulation, Drying, Numeri- 
cal models. 


The ters used to describe the flow of water 
through an unsaturated medium, namely, hydraulic 
conductivity and moisture content variations with 
pressure, have been determined for a medium sand. 
For the hydraulic conductivity-pressure relation- 
ship, the full hysteresis loop is presented for two 
different dry densities. In addition, a wetting curve 
derived by others is also presented. For the mois- 
ture content-pressure relationship, the full hystere- 
sis loop is presented for only one dry density. A 
drying curve derived by others is also presented. 
To provide a check on the parameter curves, a 
series of numerical simulations of flow experiments 
was undertaken using a finite element program. 
One of the simulations is presented for a flow 
experiment which involves both wetting and 
drying of the sand. It is shown that the simulation 
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is accurate, thus giving confidence in the parame- 
ter curves. (Author’s abstract) 
W89-08114 


TEMPORAL PATTERNS AND _ SPATIAL 
SCALE OF SOIL WATER VARIABILITY IN A 
SMALL HUMID CATCHMENT, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

T. Zhang, and R. Berndtsson. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 111-128, December 30, 1988. 10 fig, 32 ref. 


Descriptors: *Temporal distribution, *Spatial dis- 
tribution, *Soil water, *Catchment areas, *Mois- 
ture content, Correlation analysis, Aeration zone, 
Soil profile, Time series analysis, Hydrology. 


Temporal and spatial variability of soil water con- 
tent on mainly two different scales was visualized 
by means of correlation analyses. The soil water 
data were collected at seven sites near Lund in 
southern Sweden for a period of about 10 years. 
The spatial variability of soil water in the unsatu- 
rated zone is illustrated and discussed from the 
aspects of interdepth, intersite, and temporal 
changes, respectively. The results in terms of the 
correlation structure show an increase in spatial 
variability when depth increases. Three soil layers 
with different patterns of variability are identified: 
0-60, 60-140, and 140-240 cm. It is concluded that 
the mean time series values of the soil water con- 
tent do not differ significantly within horizontal 
distances of about 10-20 m. For distances of about 
1100 m, this variation may be more than 5% by 
volume in absolute values. Higher spatial variabili- 
ty is noted during the summer period (May-Sep- 
tember). (Author’s abstract) 

W89-08115 


RELATIONSHIP BETWEEN PORE WATER 
VELOCITY AND LONGITUDINAL DISPERSI- 
VITY OF CL{-), BR(-), AND D20 IN SOILS, 
Commonwealth Scientific and Industrial Research 
nega Wembley (Australia). Div. of Water 
Resources. 

For primary bibliographic entry see Field 2F. 
W89-08119 


PHYSICO-CHEMICAL BASIS FOR THE CAP- 
ILLARY BARRIER EFFECT, 

Kemakta Konsult A.B., Stockholm (Sweden). 

A. Rasmuson, and J. Eriksson. 

Nordic Hydrology NOHYBB, Vol. 19, No. 5, p 
281-292, 1988.7 fig, 1 tab, 13 ref. 


Descriptors: *Infiltration, *Waste disposal, *Soil 
water, *Hazardous materials, *Barriers, *Percola- 
tion, *Capillarity, Sand, Hydrologic properties, 
Stratification, Capillary water, Percolation, Phy- 
sico-chemical properties. 


The capillary barrier concept, using fine and 
coarse soil layers to reduce water infiltration into 
piles of hazardous wastes, is investigated theoreti- 
cally. A detailed account of the hydrological and 
physico-chemical basis for the phenomenon is 
given. It is established that the capillary barrier 
will, in practice, only function if the fine layer 
remains somewhat unsaturated, i.e., the upper men- 
isci exist and no ponding over the fine layer 
occurs. Accordingly, water reaching the fine layer 
must be transported laterally within this layer. The 
pressure conditions are dependent on the length of 
the interface, the slope of the interface, the thick- 
ness of the fine layer, the type of soil in the fine 
layer, the water influx at the surface, and the total 
volume of water infiltrated during an infiltration 
event. A simple estimate shows that the capillary 
barrier concept is feasible only for small heaps 
with steep interfacial slopes. (Author’s abstract) 
W89-08134 


SOIL WATER IMPROVEMENT BY TREES IN 
THE RANGELANDS OF SOUTHERN SPAIN, 
Universidad Complutense de Madrid (Spain). 

R. Joffre, and S. Ramba 

Acta Ecologica/ Ecologia Plantarum AOSPDY, 
Vol. 9, No. 4, p 405-422, 1988. 6 fig, 4 tab, 78 ref. 


Descriptors: *Soil moisture, *Soil water, *Soil 
physical properties, *Soil-water-plant relationships, 
*Trees, *Spain, Vegetation effects, Oak trees, Soil 
porosity, Infiltration, Vadose water. 


Dehesas are oak-woodland sites in southwestern 
Spain. These dehesas consist of two characteristic 
components: (1) the oak tree with a specific grass 
vegetation beneath the canopy; and (2) the unshad- 
ed grass vegetation between the individual tree 
canopies. Water movement through the upper 150 
cm of the dehesa soil was studied at three sites in 
Andalusia by means of a neutron Boge between 
April 1984 and July 1986. Dry bulk density and 
moisture release curves are significantly different 
between the two dehesa components. The water 
content is always higher under the trees than in the 
open area. Estimates of field capacity and the 
measured driest profiles provide the upper limit of 
soil water storage. Trees always improved the 
storage capacity. This storage mounted to 215-266 
mm under the trees and to 137-172 mm in the open 
area. By connecting graphically the points of equal 
water contents in a depth-time plane, a powerful 
tool for comparison of water flow in the contrasted 
locations is obtained. Different water contents lead 
to an important delay in surface moisture depletion 
under the trees. Mot root systems of the herba- 
ceous vegetation are located in this surface close 
horizon. ‘Rainfall efficiency’ for fall recharge, de- 
fined as rainfall/storage change ratio, is greatest 
under the trees. Trees induced changes in soil 
properties and thus in soil water flows. Water 
dynamics in these tree-grass vegetation systems 
depend on physical and biological factors. (Au- 
thor’s abstract) 

W89-08140 


TOPOGRAPHIC INFLUENCE ON CARBON 
AND NITROGEN DYNAMICS IN RIVERINE 
Wwoobnps, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

= Pinay, H. Decamps, C. Arles, and M. Lacassin- 

res. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 401-414, January 1989. 5 fig, 2 tab, 35 ref. 


Descriptors: *Topography, *Elevation, *Riparian 
vegetation, *Bottomland, ‘*Forest hydrology, 
*Forests, *Soil water, *Waterlogging, *Ground- 
water level, *Carbon, *Nitrogen, *Cycling nutri- 
ents, Vadose water, River basins, Ecosystems, Soil 
moisture. 


The influence of soil waterlogging on the carbon 
and nitrogen dynamics of a riverine forest in the 
Garonne Valley was examined. It was shown that 
a difference in few centimeters elevation entailed 
variations in waterlogging intensity in such alluvial 
zones influenced by the ectustions of the ground- 
water level. These waterlogging differences were 
underlined by the succession of the vegetation. 
Thus, large differences in the dynamics of nutrients 
exist, which affect their availability in the soils of 
the riverine wood studied (5 ha). This functional 
pong ye son of the soil shows that the ecotone 
role riverine forests in nutrient transfers be- 
tween terrestrial and aquatic ecosystems has to be 
considered a complicated process, as governed by 
the degree of soil waterlogging. (Author’s abstract) 
W89-08155 
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WATER-QUALITY RECONNAISSANCE OF SE- 
LECTED WATER-SUPPLY LAKES IN EAST- 
ERN KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
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WATER QUALITY OF SELECTED LAKES IN 
MOUNT RAINIER NATIONAL PARK, WASH- 
INGTON, WITH RESPECT TO LAKE ACIDIFI- 
CATION, 

Geological Survey, Tacoma, WA. Water Re- 
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sources Div. 
For primary bibliographic entry see Field 5B. 
W89-07010 


HYDROLOGY AND ITS EFFECTS ON DISTRI- 
BUTION OF VEGETATION IN CONGAREE 
SWAMP NATIONAL MONUMENT, SOUTH 
CAROLINA, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

G. G. Patterson, G. K. Speiran, and B. H. 
Whetstone. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4256, 
1985. 31p, 10 fig, 3 tab, 12 ref. 


Descriptors: *Soil-water-plant relations, *Distribu- 
tion patterns, *Wetlan *Limnology, *South 
Carolina, *Swamps, *Vegetation, Saturated soils, 
Wetlands, Flooding, — River flow, Floods, 
Hydrologic cycle, low pattern, Congaree 
Swamp. 


Congaree Swamp National Monument preserves a 
large stand of old-growth southern bottomland 
hardwood forest on the flood plain of the Conga- 
ree River. The distribution of vegetation types in 
the Monument is controlled b aevien of saturat- 
ed soil conditions during the growing season, 
which is related to duration of saturated soil condi- 
tions during the growing season, which is related 
to duration of inundation by the flooding river. 
During dry periods upland streams fed by 

from low and deep aquifers supply water te the 
flood plain, and the potentiometric grad: 
flood plain slopes toward the river. During floods 
river water flows into the flood plain through 
breaches in the natural levee, inundating as much 
as 90% of the Monument an average of once per 
year. During floods the the river, The gradient 
briefly slopes away from river. The frequency 
of large floods has decreased tly since comple- 
tion of Lake Murray Dam in 1929. (Author’s ab- 
stract) 
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HYDROLOGY OF HUNTERS LAKE, HER- 
NANDO COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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WATER-QUALITY VARIATIONS IN THE 
BULL RUN WATERSHED, OREGON, UNDER 
1978 TO 1983 MANAGEMENT CONDITIONS, 
oe, Survey, Portland, OR. Water Re- 
sources 


For pr te bibliographic entry see Field 5B. 
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WATER RESOURCES NEAR DILLINGHAM IN 
THE BRISTOL BAY AREA, ALASKA, 
Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

R. L. Glass. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4141, 
1987. 27p, 3 fig, 8 tab, 6 re 


Descriptors: *Water resources data, *Bristol Bay, 
*Alaska, *Wood River, *Nushagak River, *Hydro- 
logic budget, Dillingham, Seasonal variation, Flow 
profiles, Suspended sediments, Dissolved solids, 
Groundwater, Wells, Water level, Iron, Manga- 
nese, Water use, Hydrologic data collections. 


Dillingham, the largest community in the Bristol 
Bay area of Alaska, lies near the confluence of the 
Wood and Nushagak Rivers. Mean annual dis- 
charges for the Wood and Nushagak Rivers are 
4,824 and 22,650 cu ft/sec. Flows generally are 
greatest in May through July and lowest in Janu- 
ary through April. The surface waters are a calci- 
um bicarbonate type and have low concentrations 
of dissolved solids and suspended sediments. Water 





in the Wood-Nushagak estuary near Dillingham 
during a high tide in autumn 1985 had specific 
conductance values ranging from 110 to 3,000 mi- 
crosiemens/cm. Groundwater is the predominant 
source of public, private, and commercial/industri- 
al supply. Wells range in depth from 20 to 213 ft, 
yield up to 225 gal/min, and have water levels that 
range from 4 to 76 ft below land surface. All water 
levels measured during June and July 1986 were 
above sea level. Samples of groundwater contained 
< 500 mg/L dissolved solids but concentrations of 
iron and manganese were as great as 870 and 1,200 
mg/L, respectively. Peak water use is in midsum- 
mer. In 1986, peak use in the townsite area was 
between 300,000 and 400,000 gal/day whereas in 
previous years it has been as great as | million gal/ 
day. (Author’s abstract) 

W89-07029 


ANALYSIS OF TRENDS IN WATER-QUALITY 
DATA FOR WATER CONSERVATION AREA 
3A, THE EVERGLADES, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
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WATER QUALITY OF CEDAR CREEK RESER- 
VOIR IN NORTHEAST TEXAS, 1977 TO 1984, 
Geological Survey, Austin, TX. Water Resources 


iv. 

N. F. Leibbrand, and W. J. Gibbons. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4231, 
1987. 148p, 16 fig, 25 tab, 11 ref. 


Descriptors: *Water quality, *Water quality, 
*Texas, Dissolved solids, Sulfates, Dissolved 
oxygen, Iron, Manganese, Nitrogen, Phosphorus, 
Barium, Arsenic, Seasonal variation, Cedar Creek 
Reservoir. 


Water in Cedar Creek Reservoir in northeast 
Texas had volume weighted average concentra- 
tions of < 140 mg/L of dissolved solids, < 30 mg/ 
L of dissolved sulfate, and < 25 mg/L of chloride 
between January 1977 and August 1984. The water 
was soft to moderately hard; the total hardness 
concentrations ranged from 55 to 75 mg/L as 
calcium carbonate. Thermal stratification in Cedar 
Creek Reservoir usually begins in late winter or 
early spring and persists until late fall. Stratifica- 
tion or summer stagnation causes significant sea- 
sonal and areal variations in concentrations of dis- 
solved oxygen, iron, manganese, total inorganic 
nitrogen, and total phosphorus. Oxygen used in the 
decay of organic matter is not replenished during 
summer stagnation, and water below depths of 30 
ft usually contains < 2 mg/L of dissolved oxygen. 
The concentrations of dissolved iron and dissolved 
manganese averaged < 120 micrograms/L 
throughout the reservoir during winter and spring 
circulation, and in water near the reservoir’s sur- 
face during summer stagnation. Seasonal tempera- 
ture and dissolved oxygen cycles cause the recy- 
cling of dissolved iron and manganese between the 
water and bottom sediments. Of 22 water samples 
collected for trace element analysis, 15 contained 
barium in concentrations ranging from 40 to 300 
micrograms/L, and 19 contained arsenic in con- 
centrations ranging from 1 to 26 micrograms/L. 
However, these concentrations are below the max- 
imum contaminant limit for barium (1,000 micro- 
grams/L) and arsenic (50 micrograms/L) in drink- 
ing water. The concentrations of total inorganic 
nitrogen, total nitrogen, and total phosphorus were 
largest during summer stagnation in water near the 
bottom at the deepest sites. At one site, the largest 
total phosphorus concentration was 5.3 mg/L for a 
bottom sample. The maximum total inorganic ni- 
trogen concentration for the same sample was 2.5 
mg/L. Water near the surface of Cedar Creek 
Reservoir during summer stagnation and through- 
out the reservoir during winter circulation had 
total phosphorus and total inorganic nitrogen con- 
centrations of less than 0.1 mg/L. Total nitrogen 
concentrations near the surface ranged from 0.3 to 
1.1 mg/L from January 1980 to August 1984. 
(Author's abstract) 
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RECONNAISSANCE INVESTIGATION _ OF 
WATER QUALITY, BOTTOM SEDIMENT, 
AND BIOTA ASSOCIATED WITH IRRIGA- 
TION DRAINAGE IN BOWDOIN NATIONAL 
WILDLIFE REFUGE AND ADJACENT AREAS 
OF THE MILK RIVER BASIN, NORTHEAST- 
ERN MONTANA, 1986-87, 

Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry see Field 5A. 
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RECONNAISSANCE INVESTIGATION OF 
WATER QUALITY, BOTTOM SEDIMENT, 
AND BIOTA WITH IRRIGA- 


TED 
TION DRAINAGE IN THE SUN RIVER AREA, 


WEST-CENTRAL MONTANA, 1986-87, 
Geological Survey, Helena, MT. Water R 


WATER CYCLE—Field 2 
Lakes—Group 2H 


sis, Stochastic process, Theoretical analysis, Phyto- 
plankton. 


Eutrophication is defined as the process of enrich- 
ment of a water body by plant nutrient substances. 
The increased load of nutrients provokes a series of 
complex reaction mechanisms in the ecosystem. In 
general, the cycle of production, consumption and 
decay is intensified. More specifically in shallow 
waters, the stimulated development of epiphytic 
and planktonic algae reduces the light availability 
for rooted water plants. The objective of lake 
eutrophication modelling is to assess the relation- 
ship between the level and dynamic development 
of algae, and the external forcing functions of the 
lake system. The emphasis is on algae, because 
they cause the nuisance. External forcings fall into 
= groups: ge can and those that cannot 





Div. 
For primary bibliographic entry see Field 5B. 
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HYDROLOGY AND WATER QUALITY OF 
EAST LAKE TOHOPEKALIGA, OSCEOLA 
COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. ‘Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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IDENTIFICATION, UNCERTAINTY ASSESS- 
MENT AND PREDICTION IN LAKE EU- 
TROPHICATION. 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-134796. 
Price codes: E09 in paper copy, A01 in microfiche. 
Ph. D. Thesis. 1986. 240p. Edited by G. van Stra- 
ten. 


Descriptors: *Eutrophication, *Model studies, 
*Limnology, *Eutrophic lakes, *Algae, Lake Bala- 
ton, Hungary, Holland, Lake Ontario, Lake mor- 
phology, Ecosystems, Growth rates. 


Methods for the identification of systems behavior 
from available data in eutrophic lakes are consid- 
ered, giving due account to assessment of uncer- 
tainties in view of prediction for management pur- 
poses. Although the emphasis is on methodology, 
application to real systems (shallow Dutch lakes, 
Lake Balaton in Hungary, and Lake Ontario) also 
allows for conclusions about nutrient cycling, phy- 
toplankton dynamics and possible eutrophication 
abatement schemes. The book is divided into three 
main sections. Part I is a general introduction-a 
classification of models is followed by a literature 
review (chapter 1). The usual model building pro- 
cedure is outlined in chapter 2, and the actual 
analysis of eutrophication problems starts in chap- 
ter 3. Part II is a collection of papers published 
previously on identification, parameter estimation 
and uncertainty assessment in dynamic models. In 
chapter 4, algal growth parameters are estimated 
from vertical primary — profiles. In view 
of the large number of parameters there is a need 
for a method to reduce the number of parameters 
in the estimation. This can be done analytically by 
period average analysis, extremum analysis, or 
quasi-steady-state analysis (chapter 5). Chapter 6 is 
concerned with maximum likelihood estimation of 
the parameters. Part III is a retrospective of eu- 
trophication modelling and an analysis of perspec- 
tives of ecosystems modelling in general. (See 
W89-07149 thru W89-07157) (Lantz-PTT) 
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fig, 54 ref. 
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lable forcings, such as 
nutrient load, offer a ibility to manipulate the 
system. The uncontrollable forcings, mostly mete- 
orological factors, must be taken into account, 
because they influence the dynamic behavior of 
the system. Some of the model type classifications 
relevant are: statistical versus conceptual; determi- 
nistic versus stochastic; and static versus dynamic. 
Out of these model types, deterministic structural 
dynamic models have been selected for further 
consideration, but due account is given to stochas- 
ticity and uncertainty. The emphasis is on the 
py oy tae of methodological tools; the applica- 
tion is largely confined to phytoplankton dynamics 
as the principle process of interest. The objective is 
to provide a number of (partially new) scientific 
methods that could enhance the usefulness for 
management applications. (See also W89-07148) 
(Lantz-PTT) 
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erlands). 
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All conceptual dynamic models for lake eutroph- 
ication, no matter how complex in detail, have a 
similar basic structure. This structure is dictated by 
the principal ecological cycle of primary produc- 
tion and decomposition. The cycle is driven by 
external energy input, and by availability of nutri- 
ents. A schematic diagram of the basic structure, 
characterizes the cycles of carbon, nitrogen, phos- 
phorus, sulfur, etc. In the lake water, inorganic 
material is taken up by primary producers, then 
transformed into detritus material when algae die, 
and finally (partly) returned as inorganic matter 
again as a result of bacterial decay. At the bound- 
aries there is input of material from external 
sources, exchange of dissolved material with the 
sediment as well as settling and resuspension of 
particulate matter, exchange with the atmosphere 
(e.g. as CO2 and N2 in the case of C and N), and 
finally flow out of the system. Prior to detailed 
modelling of the internal dynamics it is very useful 
to analyze the (black or gray box) input-output 
properties of this basic structure. There are two 
cases to be considered: abundant energy supply as 
compared to nutrient supply, or vice versa. In the 
first case a bound for the maximum algal level can 
be computed from overall mass balance of the 
limiting nutrient. In the second case the total 
energy input dictates the limiting level. In both 
cases experimental data can be used to estimate 
parameters of the limit equations. These param- 
eters need not necessarily remain the same during 
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and after the implementation of control measures. 
A qualitative assessment of the influential internal 
dynamic processes does, however, allow for an 
indication of the direction of change so that the 
limit equations still remain valuable for a first order 
analysis. Dutch lakes provide experimental water 
quality data for testing the three models. If dynam- 
ic modelling is judged useful, the margin analysis 
also provides indications of key processes and their 
associated Difficulties that should be 
addressed comprise the following problems, 
among others: douieies of the principle nutrient 
cycle-phytoplankton (population) dynamics, sto- 
chastic variability due to weather and load condi- 
tions; causes of net loss rate ys load, = 
ion)-ultimate changes in net loss rate ler 
ead conditions; term dynamics of internal 
load and resuspension c'! es (memory effect due 
to accumulation in the sediment). (See also W89- 
07148) (Lantz-PTT) 
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ESTIMATION OF ALGAL GROWTH PARAM- 
ETERS FROM VERTICAL PRIMARY PRO- 
DUCTION PROFILES, 

Technische Univ. Twente, Enschede (Nether- 
lands). Dept. of Chemical Technology. 

G. Van Straten, and S. Herodek. 

IN: Identification, Uncertainty Assessment and 
Prediction in Lake Eutrophication, 1986. p 97-125, 
6 fig, 2 tab, 29 ref. Previously published in Ecolog- 
ical Modelling, vol. 15, p 287-311, 1982. 


Descriptors: *Algae, *Limnology, *Primary pro- 
ductivity, *Mathematical studies, *Growth rates, 
Light intensity, Phytoplankton, Lake Balaton, 
Hungary, Water temperature. 


Phytoplankton maximum growth rate and the satu- 
ration light intensity, I sub s can be estimated from 
vertical profiles of primary production by nonlin- 
ear least-squares estimation. Solution through the 
normal equations leads to formulae which are rela- 
tively simple and easy to implement. The computa- 
tion of co contours was demonstrated, and 
the results contrasted to the confidence limits on 
the parameters individually. These can be quite 
misleading due to model nonlinearity and correla- 
tion between estimation. The procedure 
has been applied to primary baggage data from 
Lake Balaton, a shallow lake in Hungary. The 
growth rate-temperature relation was analyzed by 
separating the parameters into two groups charac- 
teristic for ‘warm’ and ‘cold’ water phytoplankton, 

curve was found for 


os A bell 
‘cold’ water communities, with an optimum at 
about 7-9 C, whereas the ‘warm’ water phyto- 


plankton exhibits a strong exponential dependency 
in the temperature range of interest (up to 25 C). I 
sub s also appears to be related to temperature 
except for the ‘cold’ water group, where I sub s is 
essentially constant. However, a roughly linear 
relation with considerably less scatter was obtained 
when I sub s is plotted directly versus day-aver- 
aged solar radiation. This ent fast adaptation 
is attributed to the extremely short turnover time 
in Lake Balaton. Maximum growth rates of 10-20/ 
day have been found for temperatures between 20 
and 25 C. These results and a critical appraisal of 
available literature suggest that the common notion 
of maximum growth rates being in the order of 1- 
3/day needs revision, at least for lakes with rela- 
tively high summer tem tures. (See also W89- 
07148) (Author’s abstract 
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Technische Univ. Twente, Enschede (Nether- 
lands). Dept. of Chemical Engineering. 


G. Van Straten. 

IN: Identification, Uncertainty Assessment and 
Prediction in Lake Eutrophication, 1986. p 151- 
165, 1 fig, 3 tab, 7 ref. Previously published in 
Uncertainty and Forecasting of Water Quality, by 
M.B. Beck and G. van Straten. Sprinter-Verlag, 
Berline, p. 287-308, 1983. 
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Maximum likelihood estimation is a practical and 
useful procedure in cases involving additive proc- 
ess and measurement noise, e.g. a model for phyto- 
plankton dynamics uses a 10-yr lumped data set. 
The resulting weighted least-squares optimization 
can be successfully performed when the error sta- 
tistics are known. least-squares objective func- 
tion with continuous weight update during optimi- 
zation is particularly insensitive to the choice of 
especially when the total error is only 
a weak function of time, as is frequently the case. 
The theoretical development for completely un- 
known error statistics shows that weighted least- 
squares is doomed to fail in this situation, and that 
the product of the sum of squared residuals is a 
more appropriate objective function. Experience 
from this study shows that unconstrained’ optimiza- 
tion of multi-parameter systems may easily lead to 
nonfeasible solutions. To prevent this undesirable 
behavior, constrained optimization is needed, but 
this has a definite effect on the parameter variance- 
covariance matrix. In the case of the most extreme 
constraint possible, namely fixing some of the pa- 
rameters entirely, the overall parameter uncertain- 
ty increases. Moreover, these uncertainty estimates 
are still too low when the fixed parameters, though 
assumed to be known with certainty, are in reality 
uncertain. Thus, the practice of fixing some of the 
rs must be viewed with caution. Uncer- 
tainty in predictions because of ——- uncer- 
tainty is strongly mitigated by parameter co- 
variance structure. This must be taken into account 
when employing Monte Carlo simulation as an 
alternative to the error prediction formula derived 
from a linearization around the optimum. The re- 
sults indicate that the linearized equation may lead 
to suspicious results, especially for points where 
the model is nonlinear, or for points located at a 
constraint. More insight can probably be obtained 
by comparison with results from error-propagation 
calculations based on recursive-filtering algo- 
rithms. (See also W89-07148) (Lantz-PTT) 
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UNCERTAINTY ANALYSIS IN SIMPLE PHY- 
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Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

G. Van Straten. 

IN: Identification, Uncertainty Assessment and 
Prediction in Lake Eutrophication, 1986. p 167- 
188, 6 fig, 9 tab, 7 ref. Previously published as 
Chapter 11 in Modeling and M: ging Shallow 
Lake Eutrophication, edited by L. Somlyody and 
G. van Straten. Springer-Verlag, Berlin, 1986. 
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It is likely that a sorption mechanism, leads to P 
desorption during algal growth, when dissolved 
inorganic P is low, and to strong adsorption out- 
side the growing season, in Lake Balaton, Hunga- 
ry. This conclusion has stimulated further field and 
laboratory research into this phenomenon. Within 
the crude behavior bounds of the P model, there 
are no reasons to reject the Monte Carlo Simula- 
tion with Model II (SIMBAL), since it is possible 
to find parameter sets that give the defined behav- 
ior. At the same time this reveals a certain draw- 
back of the behavior-type approach: there is no 
substitute for the error sequence analysis typical of 
classical deterministic parameter estimation. Only 
if one is prepared to attach larger credibility to the 


data does SIMBAL have deficiencies that call for 
model refinement. Very often, systems analysis by 
model studies is the only way to extract the infor- 
mation hidden in existing data. The method used 
provides a tool to give due account for uncertainty 
in comparing different alternative assumptions 
about the system’s structure. The approach is par- 
ticularly useful if a clear distinction between alter- 
native hypotheses is possible. In general, one must 
expect that uncertainty simply reduces the ability 
to discriminate. Even in such situations, the ap- 
proach is valuable, because it indicates where more 
detailed additional research is needed. (See also 
W89-07148) (Laniz-PTT) 
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IDENTIFICATION AND PREDICTION IN EU- 
TROPHICATION-DISCUSSION AND CON- 
CLUSION, 

Technische Hogeschool Twente, Enschede (Neth- 
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IN: Identification, Uncertainty Assessment and 
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215, 7 fig, 1 tab, 13 ref. 
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Experience with methods deveioped for parameter 
estimation in eutrophication is summarized to show 
that estimation is still difficult, cumber- 
some, and full of pitfalls. The question arises to 
what extent the parameters are actually identifia- 
ble. The issue of system structure identification in 
parumsters cbtsined from detsied expehaneam 6s 
parameters i rom iled experiments 

used with confidence; how different fixed cell stoi- 
chiometry structure and variable cell structure in 


response’. Finally, a brief inventory is made of 
what all this means in view of lake t. 
The me gy a (1) —— if control sipal 
vanced to ew ight transparency, 
species pate ly and a effects 
are of more concern than the suppression of algal 
ee, ee ee ee 
where the primary objective is to decrease average 
algal levels. Proper balance data analysis 

with a model guided sediment inven and 
simple dynamic modelling can yield satisfactory 
answers in this case. (See also W89-07148) (Lantz- 
PTT) 
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IN: Identification, Uncertainty Assessment and 
Prediction in Lake Eutrophication, 1986. p 217- 
240, 3 fig, 18 ref. 
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Model building has been dominated by physical 
and technical requirements, and has been much less 
inspired by what the use for the model will be. 
Without throwing away technicalities, a procedure 
is needed to ensure a product that is equal to the 
task. A blue print of an integrated procedure looks 
as follows: next to analysis of the problem and 
potential control options a global model is built, or 
better a number of global models are built, based 
upon available knowledge and experience, and a 
thorough analysis of the data; then, the models are 
calibrated crudely; in the next step the sensitivity 
of potential management decisions to assumptions 
in the model and to the non-identifiable parts is 
investigated for each of the models tely, and 
mutually compared; if the models at this state give 
unequivocal answers to management questions, the 





job is finished and further model development is 
pn oat and finally, more sophisticated models 

and the procedure is repeated. (See 
also Wi wasd 148) (Lantz-PTT) 
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sinclhaiaiiatlentias die 
the western United States was conducted in fall 
1985. The survey was a stratified design with equal 
allocation among strata allowing lation esti- 
mates of physical and chemical c’ of 
lakes within the study area to be developed. The 
five seroma tametet California, Pa- 
Cific N Rockies, Central Rock- 
ies, and Southern Rockies. Almost 37% of the 
lakes in California had acid neutralizing capacity 
(ANC)=50 microequivalents/L, whereas only 
4.6% of the lakes in the Southern Rockies had an 
ANC of 50 microequivalents/L. Only one acidic 
lake (ANC = 0), associated with hot springs, was 
in the West. Ninety-nine percent of the 
lakes in the study area had pH values of 6.0. 
constituents 

pared to values 


of an dilute lakes was located en Gather. 
valuations of ion ratios and the relationship 
afta cations to ANC suggest that regional lake 
acidification has not occurred in the areas of the 
w= — 's abstract) 


GRAM, 1986. VOLUME II: NORTH 
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Illinois State Environmental Protection Agency, 
abeeeet of pe od Pollution mn 
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During the spring, summer and autumn of 1984 
and winter of 1985, the structure of the plankton 
community in the Offshore waters of Lakes Erie, 
Huron and Michigan was monitored. By examining 
changes in the phytoplankton and zooplankton in 
relation to water chemistry, evidence was found 
suggesting little change in the trophic status of 
Lake Huron and Michigan while an improvement 
: _— trophic status of Erie was evident over 
several years. The offshore region of Lake 
ichigan is experiencing changes in phytoplank- 
pom and zooplankton com consistent with 
nutrient control and 
Even so, the biomass of phytoplankton and zoo- 
Shang significant. The appearance tnd tb 


P' 
position has changed little since the 1960's. How- 


These changes are consistent with expectations of 
long-term nutrient control. However, a change in 
piscivory is evident that has tly allowed 
the establishment of the large c! D. puli- 
caria. (Author’s abstract) 
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vironmental Studies. 
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Descriptors: 


Salt Pond is a shallow, eutrophic marine basin on 
Cape Cod, MA, which exhibits density stratifica- 
tion. Aerobic processes dominate the epilimnion, 
but sulfate reduction in the bottom waters and 
sediments leads to a H2S-rich hypolimnion in the 
summer. Seasonal distribution of Dimethylsulfide 
(DMS) in the water column of the pond have been 
determined over several years and have been cou- 
pled with simultaneous measurements of other 
water column geochemical and param- 
eters. DMS concentration profiles in summer 
showed 10 nmol/L DMS in the oxic ee 
and up to 60 nmol/L in the gay ope 
limnion, but only < 0.5 nmol ~ 
nion. Nevertheless, the primary source of DMS in 
the pond, as in the ocean, appears to be breakdown 
of dimethylsulfonioproprionate (DMSP). DMS 
concentrations are highest in the epilimnion and 
metalimnion, reaching levels of 100 nmol/L. The 
hypolimnion contains only a few nmol/L DMSP. 
In summer, the pond appears to be in a quasi- 
steady state with respect to DMS distributions and 
inventory. Thus, there must be a balance between 
the rates of production of DMS and its consump- 
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tion in, or removal from, Salt Pond. The major 
eee 
ome pee a oe 


DMS in 





component community in 

Pond are capable cma of rcompsg DM to DM 
with organisms from the metalimnion 

being more active than acm ae in the 

There is also evidence that some of the 


sulfur cycle involvi 
of DMS and 


DMSO. ry also weo0n) 
-PTT) 
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The relative importance of sulfate reduction and 
putrefaction in two small freshwater lakes was 
evaluated. Results demonstrate the need to viogints 
further attention to the role salts ediandl ans 

hydrogen sulfide production that 

perhaps global, estimates of natural wallitecs nt 
tion based strictly on sulfate reduction may — 
cantly underestimate biogenic sulfide input. 

sets of results are presented to describe the tempo- 
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ral and spatial variation of sulfide production from 
putrefaction and sulfide reduction: (1) a water 
depth survey of two lakes in which sediment sam- 
ples were obtained at locations of varying depths 
during a single day, (2) a survey at a single lake in 
which sediment samples were collected from each 
of two stations over a spring through fall sampling 
period, and (3) a study in which rates were meas- 
ured at various sediment depths at a single station. 
There are a number of factors which may be 
considered in attempting to explain the variation 
and magnitude of hydrogen sulfide production due 
to putrefaction. The data suggest redox potential as 
a primary determinant. The decomposition of pro- 
tein which leads to the formation of hydrogen 
sulfide is referred to as putrefaction or non-specific 
sulfate reduction. It results from bacterial degrada- 
tion of reduced organic matter in anoxic sediment, 
principally the protein fraction of dead organisms 
and discharged wastewater. A second factor which 
influences putrefaction is the nutritional require- 
ments of the organisms involved. The magnitude 
and order of variation in sulfide and associated 
microorganisms which may be expected in the 
upper 8 cm of anoxic freshwater is indicated. More 
attention needs to be given to the role of protein 
degradation in biogenic production of hydrogen 
sulfide. Efforts to estimate hydrogen sulfide input 
to regional or global sulfur cycles based on sulfate 
reduction as the sole biogenic source of sulfide 
may significantly underestimate sulfide input. (See 
also W89-07234) (Miller-PTT) 
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The life cycle of the temporary pond isopod Caeci- 
dotea obtusus was examined in WEUP pond, Ala- 
bama, during a drought year. This isopod inhabited 
the pond from the time that pond filled in winter 
until all standing water disappeared, a period of 
three months. It was able to produce eggs and 
leave offspring. However, because of the short- 
ened life of the pond, the isopod experienced re- 
duced fecundity. Evidence suggests that the 
young-of-the year juveniles survive the dry phase 
of the pond by migrating through the sediments to 
subterranean ground water habitats that underlie 
the pond. These re-emerge the following year, 
when the pond refills, to reproduce and die. (Au- 
thor’s abstract) 
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NON-TIDAL FRESHWATER WETLANDS IN 
VIRGINIA, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 6E. 
W89-07429 


EXCHANGE OF MIREX BETWEEN LAKE ON- 
TARIO AND ITS TRIBUTARIES, 

State Univ. of New York Coll. at Brockport. Dept. 
of Biological Sciences. 

For primary bibliographic entry see Field 5B. 
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ACUTE TOXICITY TO DAPHNIA PULEX OF 
SIX CLASSES OF CHEMICAL COMPOUNDS 
POTENTIALLY HAZARDOUS TO GREAT 
LAKES AQUATIC BIOTA, 

National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI. 

For primary bibliographic entry see Field 5C. 
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OCCURRENCE OF MACROPHYTES IN THE 
NEARSHORE WATERS OF LAKE ONTARIO, 
State Univ. of New York Coll. at Brockport. Dept. 
of Biological Sciences. 

J. C. Makarewicz, and R. C, Dilcher. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 405-410, 1988. 4 fig, 1 tab, 30 ref. 
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Growth of the submerged macrophytes was deter- 
mined from the biomass of samples collected at 
Wautoma Shoal from June to October, 1986. Wau- 
toma Shoal lies in nearshore waters, 300 to 500 m 
off the southern shore of Lake Ontario, 11 km west 
of Rochester, New York. Growth began in June, 
peaked in September, and decreased by October. 
Plants dominated by Potamogeton pectinatus were 
observed growing only in the relatively quiet 
water of the trough between the shoal and shore- 
line. In the generally productive waters of Lake 
Ontario, the low biomass of macrophytes (5.0 g 
ash-free dry weight/square m) in comparison to 
other bodies of water suggests this plant communi- 
ty is living marginally at the extremes of their 
tolerances. Anecdotal evidence suggests macro- 
phytes were present at Wautoma Shoal from 1930 
to the early 1940s, but were absent from 1950 to 
the late 1970s. The establishment of the macro- 
phyte bed at Wautoma Shoal is associated with a 
significant decrease in turbidity of th nearshore 
waters during the summer. The reestablishment of 
macrophytes may be a result of the phosphorus- 
abatement program and could represent a tangible 
first step in the recovery and rehabilitation of the 
littoral zone of Lake Ontariw. (Author’s abstract) 
W89-07440 


DISTRIBUTION, ABUNDANCE, AND BIO- 
MASS OF FRESHWATER MUSSELS (BIVAL- 
VIA: UNIONIDAE) IN LAKE ST. CLAIR, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

T. F. Nalepa, and J. M. Gauvin. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 411-419, 1988. 6 fig, 5 tab, 39 ref. 
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A mussel population survey was conducted in 
Lake St. Clair with divers using SCUBA to sample 
at 29 stations throughout the lake. Mean abun- 
dance was 2/square m and mean biomass was 4.4 g 
dry wt/square m. Of the 18 species collected, 
Lampsilis radiata siliquoidea was by far the most 
abundant, accounting for 45% of all individuals. 
The age-frequency distribution of L. r. siliquoidea 
was dominated by individuals between 9 and 12 
years old. In contrast, the second most abundant 
species, Leptodea fragilis, showed yearly variation 
in recruitment with no apparent trends in year- 
class strength. Annual production of L. r. siliquoi- 
dea was 0.20 g/square m/y and the turnover ratio 
was 0.13. The diversity and composition of mussels 
in Lake St. Clair appear little changed since the 
turn of the century. However, since few young 
individuals of the dominant species, L. r. siliquoi- 
dea, are now present in the population, mussel 
numbers may decrease dramatically in the next 5 
years when the current large number of 9-12-year- 
olds declines as a result of natural age-specific 
mortality. (Author’s abstract) 
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YOUNG-OF-THE-YEAR COREGONUS HOYI 
IN LAKE MICHIGAN: PREY SELECTION AND 
INFLUENCE ON THE ZOOPLANKTON COM- 
MUNITY, 

Michigan Univ., Ann Arbor. Dept. of Biology. 
G. J. Warren, and J. T. Lehman. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 420-426, 1988. 5 fig, 27 ref. NSF 
Grants OCE84-15970 and OCE 86-13880. 
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Of marine origin, the alewife (Alosa pseudoharen- 
gus) found its way into the upper Great Lakes 
(Huron, Michigan, Superior) through the Welland 
Canal around Niagara Falls, beginning in the 
1930s, and it was observed in Lake Michigan in 
1949. Before the alewife presence, bloaters (Core- 
gonus hoyi) had been pelagic zooplanktivores for 
at least their first 3 years but latter-day bloaters 
switch to a benthic habit and feed on benthic prey 
after only 1 year among pelagic zooplankton. 
Young-of-the-year (YOY) bloaters, 16 to 71 mm 
standard length, were collected from an offshore 
reference station 100 m deep in southern Lake 
Michigan during July-August, 1985 and 1986. Gut 
contents of the fish were examined for prey taxa 
and prey size. Small bloaters (<20 mm) ate Cy- 
clops copepods almost exclusively. Bloaters be- 
tween 20 and 35 mm had increasing proportions of 
Daphnia in their diets as a function of increased 
body length. Daphnia, especially D. pulicaria, was 
the most important component in the diets of the 
largest fish (<35 mm). Larger YOY bloaters 
preyed selectively on large individuals of D. puli- 
caria. Abundance of Coregonus increased during 
1985 and 1986 subsequent to a decrease in the 
population of alewife in Lake Michigan. Plankti- 
vory by bloaters may have been an important 
selective influence on the summer plankton com- 
munity in offshore regions of the lake, contributing 
to a decrease in D. pulicaria. In 1983 the zooplank- 
ton community of Lake Michigan became domi- 
nated by D. pulicaria. The animal has since 
become a subdominant member of the summer 
zooplankton fauna, but its role within the commu- 
nity is of interest, not the least because improved 
water transparency was ascribed to its presence in 
1983. (Shidler-PTT) 
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TOXICOKINETICS OF SELECTED XENOBIO- 
TICS IN HEXAGENIA LIMBATA, 

National Oceanic and Atmospheric - Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 





For primary bibliographic entry see Field 5B. 
W89-07443 


HORIZONTAL DISTRIBUTION AND DENSI- 
TY OF YEASTS AND FILAMENTOUS FUNGI 
IN LAKE ST. CLAIR WATER, 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

K. Kwasniewska. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 438-443, 1988. 2 fig, 38 ref. 
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Yeasts and filamentous fungi were collected from 
67 stations throughout Lake St. Clair. Organisms 
from water samples were isolated by filtration 
through membrane filters and cultured on a selec- 
tive agar medium. Representative colonies of the 
predominant types of yeasts and filamentous fungi 
and certain bacteria were identified. Yeasts and 
yeast-like fungi, including Rhodotorula, Candida, 
Cryptococcus, and Aureobasidium species, were 
widely distributed in densities of 1 to 1000 colony- 
forming units per 100 mL. The presence of these 
quantities and types of grok in the — may be 
related to nutrients o! and industrial 
inputs into these waters. In pn gs cases yeasts have 
been used as possible indicators of water pollution. 
Yeasts were — particular attention because var- 
ious authors have shown that many of these orga- 
nisms are capable of assimilating phenols, benzoic 
acid compounds, flavonoids, and lignin-breakdown 
products. Studies have also shown that certain 
yeasts are capable of breaking = chlorophen- 
ols, chloroanilines, and azo dyes. Filamentous 
fungi occurring in water samples were also — 
fied, since they may also be able to bi 

and/or accumulate organic or inorganic couleante 
in aquatic systems. (Shidler-PTT) 
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SEDIMENT-PROFILE CAMERA STUDY OF 
MILWAUKEE HARBOR SEDIMENTS, 
Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2J. 
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TRACING INFLOWS IN A PHYSICAL MODEL 
OF LAKE CONSTANCE, 

State Univ. of New York at Buffalo. Dept. of 
Biological Sciences. 

K. M. Stewart. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 466-478, 1988. 7 fig, 45 ref. 
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A rotating vertically-distorted Froude model of 
Lake Constance (der Bodensee) was utilized to 
trace modeled inflows from two major tributaries. 
This reduced-scale physical model of one of the 
larger lakes of central Europe permits rapid simu- 
lation of prototype inflow, circulation patters, and 
the influence of wind (or no wind) during homoge- 
neous and some stratified conditions. Several dec- 
ades ago the mouth and near-lake river channel of 
the biggest tributary (Alpenrhein River, about 
71% of total inflows) was shifted several kilome- 
ters to the east to alleviate flooding. Currently, the 
mouth is oe extended to the west, across 
a relatively low submerged shelf, so that the 
Alpenrhein can discharge its turbid load into 
deeper water. The physical model provides in- 
sights into inflow dispersal from different mouth 
positions under a variety of density and current/ 
wind-forcing conditions. (Author's abstract) 
W89-07446 


AGGREGATION AND DISAGGREGATION OF 
FINE-GRAINED LAKE SED) 


IMENTS, 
California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 
For primary bibliographic entry see Field 2J. 
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FAUNAL AND CHEMICAL CHARACTERIS- 
TICS OF SOME STEWART ISLAND STREAMS, 
Dept of 200 coe Christchurch (New Zealand). 
t. of 
L. Chadderton. 


lew Zealand Natural Sciences NZNSEZ, Vol. 15, 
3 a350, 1988. 1 fig, 3 tab, 21 ref. 
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A chemical and faunal survey of several Stewart 
New streams was carried out in 
August 1987 and the summer of 1987-88. Streams 
had clear-to-brown waters, pH 6.0-7.2, — 
ty 11.0-38.6 mS/m, — om 28 108 ee 
concentrations ranging from 2.8 to 1 ‘cubic m. 
Eight fish taxa were found, includin; = eee 
retropinna which had not been reco: 
ly from Stewart Island. Of the 66 ieuestiaibe tone taxa 
collected, 41 were not previously known from the 
island. They include Pycnocentrella eruensis, 
er luma, Neocurupira tonnoiri, Mischoderus 
and Austridotea benhami, taxa which have 
Testricted or poorly known distributions within 
mainland New Zealand. Although benthic inverte- 
brate communities of stony streams were ly 
similar in composition and species ric to 
streams on the west coast of the South Island, they 
differed because species of Hyd: Conoe- 
sucidae, Notonemouridae, Helicopsyche, and Ar- 
chichauliodes were absent or rare, and cased cad- 
disfly larvae in general were poorly represented. 
(Author’s abstract) 
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CHANGES IN PLANT COMMUNITY AT FOX- 
COTE RESERVOIR FOLLOWING USE OF 
FERRIC SULPHATE TO CONTROL NUTRI- 
ENT LEVELS, 

For primary bibliographic entry see Field 5G. 
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PALAEOMAGNETIC AND 210PB ESTIMATES 
OF SEDIMENTATION IN LAKE TURKANA, 
EAST AFRICA, 

Edinburgh Univ. (Scotland). Dept. of — 
For primary bibliographic entry see Field 
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DRILL HOLE FROM OKU LAKE, EAST CEN- 
TRAL NIGERIA, 

Centre National de la Recherche Scientifique, 
Marseille (France). Lab. de Palyno! 

For primary bibliographic entry see ield 2J. 
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FROM NATURAL 
WETLANDS: GLOBAL DISTRIBUTION, AREA, 
AND ENVIRONMENTAL CHARACTERISTICS 
OF SOURCES, 
National Aeronautics and Space Administration, 
New York. Goddard Inst. for Space Studies. 
E. Matthews, and I. Fung. 
Global Biogeochemical Cycles GBCYEP, Vol. 1, 
No. 1, p 61-86, March 1987. 6 fig, 5 tab, 78 ref. 
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A global data base of wetlands at 1 degree resolu- 
tion was developed from the integration of three 
independent global, digital sources: (1) vegetation, 
(2) soil properties and (3) fractional inundation in 
each | degree cell. The integration yielded a global 
distribution of wetland sites identified with in situ 
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ecological and environmental characteristics. The 
wetland sites were classified into five major groups 
on the basis of environmental characteristics gov- 
erning methane emissions. The wetland area 
derived in this study is 5.3 trillian sq m, approxi- 


well within the range of previous estimates 
(il- ae PI ag Cg pe 
swamps from 20 degrees N to 30 degrees S ac- 
count from 30% of the global wetland area and 
25% of the total methane emission. About 60% of 
the total emission comes from peat-rich bogs con- 
centrated from 50-70 degrees N, suggesting that 
the highly seasonal emission from these ecosystems 
is the major costributor to the large anneal oscilla: 
tions observed in atmospheric methane concentra- 
tions at these latitudes. (Author’s abstract) 
W89-07505 


LONG CORE STUDY ON NATURAL AND AN- 


Biogeochemical Cycles GBCYEP, Vol. 1, 
No. 2, p 89-95, June 1987. 4 fig, 1 tab, 23 ref. 


: *Lakes, *Acid rain effects, *Paleolim- 
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The pH history of Huzenbachersee in the northern 
Black Forest was studied by using diatom records 
of a long core and a short core. results reveal 
that the pH of the lake has decreased by 1 unit 
since the end of the ice age until about 1800, owing 
to natural long-term acidification. The impact of 
man in the last 200 years, such as catchment affor- 
estation and especially acid ition, have 
caused additional dramatic pH declines in a much 
shorter period of time. (Author's abstract) 


ja. 
logia Polska ELPLBS, Vol. 35, No. 3-4, p 497- 
522, 1987. 14 fig, 6 tab, 47 ref. 
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The condition and fecundity of Lobelia dortmanna 
growing within the same phytolittoral depth inter- 
val, 0.8-1.0 m, in two oli lakes in north- 
ern Poland (southern range of the species) were 
studied. Individuals found on sand sediments, poor 
in nutrients, are small, and their size, habitat and 
fecundity usually demonstrate a narrower ran, ge of 
variation than that found for individuals collected 
from silt. A narrower range of variation of some 
characters on an infertile sand substrate is the 
result of its higher homogeneity with respect to the 
degree of fertility and granulation. Individual fe- 
cundity is positively correlated with individual 
size, and the latter with sediment fertility. Individ- 
ual condition and fecundity are inversely —— 
tional to population density and pressure 
competing species. Populations located in two 
lakes located 13 km apart do not manifest any local 
specificity in individual size, habit or fecundity. 
Differences between the populations, and between 
coenopopulations distinguished within them, i.e. 
sets of individuals from phytocoenoses of different 
plant communities, are statistically insignificant. 
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Significant differences were found only between 
subpopulations. The highest similarity was found 
among individuals living under similar biotope- 
social conditions which arise primarily on sub- 
strates of similar fertility and degree of granula- 
tion, but not necessarily in yg oerenps of the 
same plant community. High individual variation 
was found under identical phytocoenose and bio- 
tope conditions. A situation of this kind was ob- 
served despite the predominance of vegetative re- 
production in L. dortmanna. The role of the phy- 
tocoenose as a factor, compared with the influence 
of biotope conditions, was less markedly reflected 
in the populations, being seen only in _——, 
of a stratified structure. (See W89-07510 and W89- 
07511) (Sand-PTT) 
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ECOLOGY OF LOBELIA DORTMANNA L.: II. 
POPULATION STRUCTURE AND DYNAMICS 
WITHIN A CONSTANT DEPTH INTERVAL IN 
OLIGOTROPHIC LAKES, 

Gdansk Univ. (Poland). Dept. of Plant Ecology 
and Nature Protection. 

J. Smeja. 

Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 523- 
544, 1987. 12 fig, 7 tab, 21 ref. 
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Lobelia dortmanna population structure and dy- 
namics under diverse phytocoenose and biotope 
conditions of the same phytolittoral depth range 
(0.8-1.0 m) in two lakes in northern Poland was 
investigated. Two populations were a priori subdi- 
vided into 9 smaller comparative units (subpopula- 
tions) on the basis of the following criteria: homo- 
geneity of the biochore (i.e. area occupied by a 
phytocoenose) and the same plant community 
type. Nearly all the structure parameters, and 
probably the numbers-controlling mechanisms as 
well, change significantly in relation to the specific 
system of biotope and biocoenose conditions. Sub- 
ject to variation is the spatial structure type as well 
as the number of seeds and vegetative diaspores 
per unit of population area. There is little variation 
in the numbers of individuals between subpopula- 
tions from year to year. Abundance fluctuation in 
aggregations made up only of L. Dortmanna is 
more than twice lower than in several-species ag- 
gregations. The particular subpopulations have 
their own rhythm, not synchronized with that of 
other subpopulations, of abundance variation from 
year to year. The distribution of individuals in the 
phytolittoral of both lakes is aggregated, regardless 
of the kind of phytocoenoses and their biochores. 
The size and frequency of L. dortmanna aggrega- 
tions is negatively correlated with habitat fertility 
and intensity of pressure of rival species. The sub- 
populations include individuals representing all 
morpho-developmental stages. Features in 
common to all the entities compared are: the domi- 
nance of mature forms, low percentage of seed- 
lings, and generative individuals. There are several 
hundred to a thousand times more seeds than vege- 
tative diaspores per 0.1 sq m phytolittoral area. 
Subpopulations occurring under similar biotope 
and social conditions are most similar with respect 
to the numerical seed to vegetative diaspore ratio. 
The frequency of mature and juvenile forms gener- 
ally agrees with the numbers and density of subpo- 
pulations; the contribute considerably to the type 
of spatial organization and age structure. Individ- 
uals representing these morpho-developmental 
stages follow a different distribution patterns. 
Seedling as a rule occur singly in uneven-aged 
aggregations and do not form seasonal cohorts. 
(See W89-7509 and W89-07511) (Sand-PTT) 
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ECOLOGY OF LOBELIA DORTMANNA L.: III. 
THE PLASTICITY OF INDIVIDUALS ALONG 
A GRADIENT OF INCREASING DEPTH IN 
OLIGOTROPHIC LAKES, 

Gdansk Univ. (Poland). Dept. of Plant Ecology 
and Nature Protection. 

J. Szmeja. 


Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 545- 
558, 1987. 10 fig, 1 tab, 24 ref. 
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Lobelia dortmanna size, habitat and fecundity were 
assessed in phytolittoral fragments at gradually 
increasing depths in two lakes in northern Poland. 
The assimilatory area appears to be a very sensitive 
indicator of changes in biotope conditions. In indi- 
viduals collected at the depth range of 1.41-1.70 m 
it is nearly 6 times larger than those found close to 
the lake edge, whereas the leaves are 3 times as 
long, and their number twice as large. There is also 
a wide variation in the height of the inflorescence 
stem, from between a dozen centimeters on shore 
to almost one and a half meters at the depth of 1.40 
m. Individual weight continues to increase in spite 
of the varying distribution of L. dortmanna and 
Littorella uniflora populations. The most stable is 
the weight of the rhizome, the mass of which 
depends mainly on the age of the plant. Increasing 
submergence of generative individuals is accompa- 
nied by a gradual growth in length and breadth of 
their fruits and an increase in the number of flow- 
ers and fruits in an inflorescence, and a reduction 
in the number of seeds in a fruit. Fecundity is 
directly proportional to the size of a plant and 
depends among other things on the amount of 
available food. Both methods of reproduction are 
subject to modification, but variation in number 
and size of the vegetative offspring is far narrower 
than that of the generative offspring. The total 
number of seeds produced by an individual is simi- 
lar in every depth interval of the reproduction 
zone. According to its condition, L. dortmanna 
produces few fruits, each with many small seeds, 
or a larger number of fruits, each with fewer seeds 
which are larger. Slightly more seeds are produced 
only by individuals growing under the least favor- 
able habitat and topographic conditions, i.e. close 
to the upper (near shore) and the lower (deepest- 
lying) limits of the reproduction zone. Analyzed 
against the growing-depth gradient, L. dortmanna 
shows a directional type of plastic reactions. In 
both populations studied, it is positively correlated 
with the growing content of organic matter in the 
sediment, i.e. with its increasing fertility and bio- 
logical and chemical activity. (See W89-07509 and 
'W89-07510) (Sand-PTT) 
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VANDA VESICULOSA L.: I. ECOLOGICAL 
DIFFERENTIATION OF A. VESICULOSA 
POPULATION UNDER THE INFLUENCE OF 
CHEMICAL FACTORS IN THE HABITAT, 
Wroclaw Univ. (Poland). Botanic Garden. 

R. Kaminski. 

Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 559- 
590, 1987. 3 fig, 8 tab, 64 ref. 
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The ecology of Aldrovanda vesiculosa in 10 loca- 
tions in Poland was investigated. Aldrovanda has a 
rather broad phytosociological amplitude having a 
mosaic character of occurrence within one habitat. 
Some plants most frequently accompanying A. ve- 
siculosa have a great influence on its growth and 
development. Based on the criteria of Patalas, the 
waters of the habitats examined have a low content 
of nitrates, an average content of K, a slightly 
more than average content of phosphates, ammo- 
nia and Fe, and are differentiated in the content of 
Ca, organic matter and humic acids. The contents 
of other macroelements are low. The best habitats 
for growth and development of Aldrovanda are 
waters having vegetation composition and water 
chemistry characteristic of eutrophic-dystrophic 
habitats with a proper ratio of minerals to organic 
substances. Chemical differentiation of habitats 
(also in time) corresponds with differentiation of 
individual and group characters of plants. Among 
chemical factors in the habitat, the contents of 


humic acids and organic matter have the greatest 
influence on the growth characters examined; the 
influence of macroelements is smaller. Most dis- 
tinct is the negative effect of Ca and the positive 
effect of Mg, Na, and Fe. Characters which best 
show the re Rand of chemical factors of the habi- 
tat and ecological constitution of A. vesiculosa are 
plant length, number of shoots, leaf length, plant 
biomass and index of biotic potential. Positive cor- 
relations were also observed between the contents 
of K, S, and Ca in water and in plants. (See also 
W89-07513) (Sand-PTT) 
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STUDIES ON THE ECOLOGY OF ALDRO- 
VANDA VESICULOSA L.: II. ORGANIC SUB- 
STANCES, PHYSICAL AND BIOTIC FACTORS 
AND THE GROWTH AND DEVELOPMENT 
OF A. VESICULOSA, 

Wroclaw Univ. (Poland). Botanic Garden. 

R. Kaminski. 

Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 591- 
609, 1987. 4 fig, 7 tab, 26 ref. 
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Studies in natural localities, and mainly in experi- 
mental cultures, have shown a significant influence 
of zooplankton and accompanying plants on Al- 
drovanda vesiculosa growth. The length increment 
is caused mainly by sedges and Stratiodes aloides, 
which also increase the number of shoots of Aldro- 
vanda plants. Rush species cause a considerable 
increase in the size of traps. Zooplankton has a 

itive effect resembling that of sedges, and the 
joint effect of plants and zooplankton is much 
stronger. It is assumed that the allelopathic effect 
of accompanying plants depends on providing Al- 
drovanda with a biologically active organic sub- 
stance which the plant cannot synthesize, and is 
one of the links of the metabolic chain. This sub- 
stance can also be obtained from microorganisms 
caught and decomposing plant remains. These may 
be growth controls m4 as vitamins or amino 
acids. This is indirectly proved by the inability to 
cultivate Aldrovanda in a purely mineral habitat. 
Humic acids at an optimum concentration of 4000- 
7000 microgram C/L accelerate plant growth, in- 
crease its biotic potential and control turion fall to 
the bottom of the water body in autumn. This is 
indispensable as A. vesiculosa turions are not re- 
sistant to low temperatures. A too-high tempera- 
ture negatively affects the wintering of turions, 
decreasing their ability to develop in the vegeta- 
tion period. (See also W89-07512) (Sand-PTT) 
W89-07513 


EFFECT OF CAGE AQUACULTURE OF RAIN- 
BOW TROUT ON THE DISTRIBUTION AND 
STABILITY OF MACROBENTHOS IN EUTRO- 
PHIC LAKE LETOWSKIE, 

Wyzsza Szkola Nauczycielska w Slupsku (Poland). 
Dept. of Ecology and Protection of Environment. 
For primary bibliographic entry see Field 81. 
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TYPES OF BASINS WITHOUT DRAINAGE 
AND FACTORS AFFECTING THE WATER 
CYCLE IN THEM IN THE PRESENT-DAY 
LANDSCAPE OF THE MASURIAN LAKE- 
LAND, 

Polish Academy of Sciences, Mikolajki. Inst. of 
Ecology. 

For primary bibliographic entry see Field 2A. 
W89-07516 


INFLUENCE OF THE MIRE PROPORTION IN 
A DRAINAGELESS CATCHMENT AREA ON 
THE TROPHIC STATUS OF MIRE WATERS, 
Polish Academy of Sciences, Mikolajki. Inst. of 
Ecology. 

M. Kruk. 

Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 679- 
698, 1987. 12 fig, 4 tab, 30 ref. 





Descriptors: *Mires, *Wetlands, *Limnology, 
*Nutrients, *Trophic level, Catchment areas, 
Chemical properties, Hydrogen ion concentration, 
Ions, Dissolved organic matter, Calcium, Phos- 
phates. 


Mires located in areas without surface drainage are 
supplied with nutrients from two main sources: 
groundwater inflow from the catchment area and 
precipitation. The volume ratio between these two 
inputs determines the nutrient content in the mire 
waters. Considerable differences were found in pH, 
total concentration of ions, content of Ca(2+) 
dissolved organic matter and of P-PO4(3-) = P- 
PO4(3-) between minerotrophic and ombrotrophic 
mire waters. In ombrotrophic bogs the bog propor- 
tion in drainageless catchment area was clearly 
higher then in minerotrophic fens. Thus, if a mire 
represents less than about 20% of runoffless catch- 
ment area, then, due to the presence of agricultur- 
al, there are favorable conditions for the develop- 
ment of fens. Regression analysis and correlation 
of the relationship between these chemical indices 
in mire waters and the mire-catchment area ratio 
showed a statistically dence on the percent- 
e of a mire in runoffless catchment area. This 
can generally be attributed to differ- 
ences in the chemistry of precipitation waters and 
groundwaters from the catc it area, the two 
main sources of nutrient input in mires. The most 
dependent on the catchment area ratio is the pH of 
mire water, and the least dependent is phosphate 
content. The interaction between chemical indices 
in mire waters showed a correlation between the 
total concentration of ions, Ca(2+) content and 
H in mire waters. It has been found that the pH of 
waters and that of fen waters are determined 
by different agents: in fen waters by inorganic 
components, including calcium ion from the catch- 
ment area and in bog waters by dissolved autoge- 
nous organic matter. The level of pH affects the 
concentration of P-PO4(3-) = P-PO4(3-) in mire 
water where Ca(2+) and P-PO4(3-) = P-PO4(3-) 
appear to ben inversely correlated. The percentage 
of a mire in drainageless catchment area exerts an 
influence on Sse ay of two ones 
trophic types (minerotrophicor my oe poke 
by affecting the fertility within both of them: in 
fens through the volume of inflow of nutrient-rich 
waters from the catchment area, and in bogs via 
the stability of water relations which determines a 
low organic matter decomposition rate. (Sand- 


PTT) 
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DYNAMICS OF DISSOLVED OXYGEN AND 
VERTICAL CIRCULATION IN FISH PONDS, 
Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 


For rons bibliographic entry see Field 81. 
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DYNAMICS OF HYPHOMYCETES ON DE- 
CAYING LEAVES IN THE NETWORK OF THE 
RIVER RHONE (FRANCE), 
Lyon-1 Univ., Villeurbanne (France). Dept. de 
Biologie Animale et Ecologie. 
H. Chergui, and E. Pattee. 

Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 3-20, November 1988. 6 fig, 1 tab, 67 ref. 


Descriptors: *Biodegradation, *Rivers, *Ecosys- 
tems, *Aquatic fungi, *Decomposing organic 
matter, *Hyphomycetes, Limnology, Oxbow lakes, 
Rhone River, France. 


The presence of Hyphomycetes on decaying leaves 
in the absence of most invertebrates was studied by 
direct observations and by culture on a specific 
medium. Terrestrial forms occurred in all parts of 
the river network but were considered as inactive 
in the conditions that prevailed. In contrast, the 
active aquatic forms were only profuse in the 
channel, where decomposition proceeded fastest. 
They were less common in the side arm, where 
decomposition proceeded more slowly and they 
were practically absent from the oxbow lake, 
where decomposition was slowest and incomplete. 
Therefore, the transversal gradient in decomposi- 
tion rate may be partly ascribed to these aquatic 
Hyphomycetes. (Author’s abstract) 
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OCCURRENCE OF THE TOXIC Cesena 
TERIUM (BLUE-G! ALGA) MICROCYS- 
TIS AERUGINOSA IN CENTRAL CHINA, 

bit tee State Univ., Dayton, OH. Dept. of Biologi- 
cal 

Ww. W. Conntehedt, M.-J. Yu, Z.-R. He, J.-W. He, 
and J.-L. Yu. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 21-30, November 1988. 1 fig, 2 tab, 18 ref. 


Descriptors: *Cyanophyta, *Microcystis, Ke 
toxins, *Lakes, *Toxins, *Toxicity, *Water pollu- 
tion effects, *China *Eutrophication, Peptides, 
Bioassay. 


Phytoplankton samples were collected from three 
water sources in Hubei and Anhui province of 
Central China during the summers of 1984-86. 
During the peak water bloom periods Microcystis 
aeruginosa was the dominant phytoplankton 
present. M. aeruginosa was found to be lethally 
toxic by the mouse bioassay in 19 of 26 samples 
collected. Toxicity was of the type previously re- 
ported for om cyclic peptides of M. aeru- 
ginosa and other freshwater bloom forming cyano- 
bacteria. Toxicity as measured by the intraperiton- 
eal mouse assay varied considerably between and 
within sample locations. One major toxin was iso- 
lated from each of three samples. One toxin was 
analyzed by HPLC and amino acid analysis. It had 

similar characteristics as the cyclic heptapeptide 
hepatotoxin isolated from field and laboratory M. 
aeruginosa examined from North America, Great 
Britain and South Africa. This work establishes, 
for the first time, the presence of toxic cyanobac- 
teria in China’s freshwater lakes. (Author’s ab- 


stract) 
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ROTIFER GRAZERS AND PHYTOPLANK- 
TON: SEASONAL EXPERIMENTS ON NATU- 


RAL COMMUNITIES, 
University of South Florida, Tampa. Dept. of Biol- 


ogy. 

S. M. Scheda, and B. C. Cowell. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 31-44, November 1988. 2 fig, 4 tab, 49 ref. 


Descriptors: “Lakes, *Ecosystems, ‘*Rotifers, 
*Phytoplankton, *Algae, *Limnology, *Grazing, 
*Cyanophyta, *Chlorophyta, Seasonal variation, 
Lake Brooker, Florida. 


Four seasonal, in situ, grazing experiments were 
conducted in Lake Brooker, Florida. Rotifer con- 
centrations (0 x = control, 1 x 2 x, 4.x and 8 x 
ambient density) were allowed to feed on natural 
phytoplankton assemblages suspended in the lake 
within polyethylene bags for 24 or 48 h; each 
concentration was replicated five times. After in- 
cubation, rotifers and phytoplankton were separat- 
ed, preserved and counted. Phytoplankton from 
treatments 1 x to 8 x were compared with the 
control. Rotifer grazers produced distinct shifts in 
the taxonomic compositions and size distributions 
of the phytoplankton assemblages. Total and chlor- 
ophycean nanoplankton decreased significantly at 
one or more rotifer densities in all experiments. 
Cyanophycean nanoplankton decreased significant- 
ly only during the winter months when they were 
more abundant. Reductions in large or small cryp- 
tophycean nanoplankton corresponded directly to 
the sizes of the predominant rotifer speci 

largest decreases in phytoplankton volumes were 
generally in the 4 x rotifer treatments. In experi- 
ments with high numbers of grazing rotifers signifi- 
cant decreases in phytoplankton volumes were ob- 
served in the 1 x treatment which approximated 
ambient lake density. (Author’s abstract) 
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EFFECTS OF IRRADIANCE AND AGE ON 
CHEMICAL CONSTITUENTS OF ALGAL AS- 

SEMBLAGES IN LABORATORY STREAMS, 

Oak Ridge National Lab., TN. Environmental Sci- 

ences Div. 

A.D. Steinman, C. D. McIntire, and R. R. Lowry. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 


WATER CYCLE—Field 2 
Lakes—Group 2H 


No. 1, p 45-61, November 1988. 6 fig, 3 tab, 50 ref. 
NSF Grant BSR-8318386. 


Descriptors: *Lotic environment, *Streams, *Eco- 
systems, ‘*Algae, *Limnology, ‘Irradiation, 
*Chemical comparition, *Nutrients, Fatty acids, 
Amino acids, Lipids, Proteins. 


Effects of irradiance (15, 50, 150 and 400 microE/ 
m/s) and age (8, 15, and 31 days) on the 
canied composition of algal assemb! in labo- 
ratory streams were examined. Overall, the most 
prvaee fatty acids and amino acids were 16:0, 
16:1, 18:1, and 20:5, and glutamic acid/glutamine, 
aspartic a Tagine, serine, glycine, and ala- 
nine, respectively. Day 8 re exposed to 
low irradiances were c! by high per- 
centages of the 16:0 fatty acid, glycine, and serine. 
Older an ee ee ee Aen? concentra- 
tions o! apartic acid/asparagine 
levels. Levels of crude lipid and combined protein 
also varied with light energy and age. Surprisingly 
little association was evident between level 
and C:N ratio. Ordinations using a reciprocal aver- 
aging algorithm revealed discontinuities between 
some algal assemblages based on their chemical 
constituents. This suggests that biochemical ex- 
pressions of algal community structure in benthic 
ecology may be relevant, especially when trophic 
level interactions are under consideration. In gen- 
eral, the data indicate that lotic algal assemblages 
represent food sources of high nutritional quality. 
(Author’s abstract) 
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EFFECT OF A _ ‘BIO-FILTER’ AQUATIC 
TREATMENT PLANT ON DOH-HOH-NUMA 
BOG, TSUKUBA CITY, JAPAN: RAPID OLIGO- 
TROPHICATION 

THE PHYTO IMMUNITY, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5D. 
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PHYSICAL AND CHEMICAL LIMNOLOGY 
OF BUCKING!iAM CANAL (MADRAS, INDIA), 
Presidency Col!., Madras (India). Dept. of Zoolo- 
gy- 

For primary bibliographic entry see Field 5B. 
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PLANKTON AND RELATED PARAMETERS 
OF BUCKINGHAM CANAL AT MADRAS, 
INDIA: A CANONICAL CORRELATION 
ANALYSIS, 

Presidency Coll., Madras (India). Dept. of Zoolo- 
gy- 

For primary bibliographic entry see Field SC. 
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IES ON THE SURFICIAL SEDIMENTS 
OF A TROPICAL RESERVOIR: OBSERVA- 
TIONS ON GANDHISAGAR LAKE, M. P. 
INDIA, 
Vikram Univ., Ujjain (India). School of Studies in 
Zoology. 
K. S. Rao, S. Srivastava, and U. Choube. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 147-160, November 1988. 6 fig, 4 tab, 14 
ref. 
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inate Conductivity, _~ va Sand, Oxygen- 
ation, Gandhisagar Lake, Indi 


Gandhisagar lake is the second largest man-made 
lake in India, constructed in 1960 on the river 
Chambal. A gross study of the surficial sediments 
of this lake was conducted. A total of 150 sediment 
samples and soundings that revealed the presence 
of a continuous bed rock of varying width. Sedi- 
mental topography was well represented in the 
bathymetric drawings. The oldest geological for- 
mations are represented by Binota Shales which 





Field 2—WATER CYCLE 
Group 2H—Lakes 


are overlaid by Jiran Sand stones overlying basalt. 
The greatest depressions in the lake were identified 
at the 8 km long basin between the GS dam site 
and Chourasigarh where a depth of 49.52 m was 
recorded. Gandhisagar sedimental waters are well 
oxygenated. pH values range between 7.2 and 8.1. 
No stable thermal stratification occurs in this lake. 
Alkalinity hardness and conductivity values of the 
sediments were less. The sedimental nutrient levels 
do not indicate a higher trophic status. Out of the 
vast catchment area (23,025 sq km) of this lake, the 
annual silt and clay loads from Chhotikalisindh 
tributary were identified to be the greatest, having 
about 60% silt composition. Greatest accumula- 
tions of silt and clay in the lake were located at GS 
Dam, Sanjit and Chandwasa. The silt and clay 
ulations show no skewness in their distribution 
ut the sand population has frequently shown lep- 
tokurtism. (Author’s abstract) 
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PLANKTON ECGLOGY OF LAKE GENEVA: A 
TEST OF THE PEG-MODEL, 

Institut National de la Recherche Agronomique, 
Thonon-les-Bains (France). Inst. de Limonologie. 
M. Gawler, G. Balvay, P. Blanc, J.-C. Druart, and 
J. P. Pelletier. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 2, p 161-174, December 1988. 5 fig, 3 tab, 23 
ref. 


Descriptors: *Limnology, *Lakes, *Lake Geneva, 
*Ecosystems, *Phytoplankton, Species composi- 
tion, Grazing, Succession, Nutrients, Diatoms, 
Cryptophyta, Chlorophyta, Dinoflagellates. 


The PEG (Plankton Ecology Group) model of 
planktonic succession is here confronted with sea- 
sonal events in Lake Geneva (France-Switzerland) 
for 1984 and 1985, in terms of variations in physi- 
cal factors, major nutrients, and the composition of 
plankton communities. The importance of herbi- 
vores in controlling nanoplankton was determined 
by in situ grazing measurements during 1985. Data 
from a 10-year period show that Lake Geneva 
encompasses almost as much variability in the tax- 
onomic composition of the phytoplankton as does 
the entire range of lakes studied by the Plankton 
Ecology Group. In spite of the lake’s great year- 
to-year variability, successional events in Lake 
Geneva are, in general, well described by the PEG 
model, especially for the diatom-cryptophyte- 
chlorophyte-dinoflagellate sequence in the phyto- 
e (Author’s abstract) 
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SILICEOQUS MICROFOSSIL SUCCESSION IN 

RECENT LAKE HURON SEDIMENTS, 

Michigan Univ., Ann Arbor. Great Lakes Re- 

search Div. 

J. A. Wolin, E. F. Stoermer, C. L. Schelske, and 

D. J. Conley. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 

No. 2, p 175-198, December 1988. 11 fig, 1 tab, 50 

= _— Grant R-813831, NSF Grant OCE86- 
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Descriptors: *Limnology, *Paleolimnology, *Lake 
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*Great Lakes, *Microfossils, *Phytoplankton, 
*Diatoms, Algae, Silica, Lake Superior, Lake On- 
tario. 


Siliceous algal remains in recent sediments from 
Lake Huron were analyzed to determine qualita- 
tive and quantitative changes in microfossil assem- 
blages during the past 200 years. Total microfossil 
abundance increases from about 200 million/g at 
30-15 cm to about 700 million/g above 10 cm. A 
shift from a dominance of benthic taxa to a higher 
percentage of planktonic species occurs toward the 
surface of the core. Diatom taxa tolerant of nutri- 
ent enrichment and species common in eutrophic 
Saginaw Bay waters begin to occur and increase in 
abundance above 10 cm. Three major microfossil 
associations were identified through cluster analy- 
sis. The Lake Huron system falls between those of 
Lake Superior and Lake Ontario in the pattern of 
Great Lakes phytoplankton species succession. 
Based on microfossil assemblages present in the 
sediments, modification of the Lake Huron system 


has progressed from an ultra-oligotrophic environ- 
ment to a meso-oligotrophic one with diatom pro- 
duction not yet reaching the Si limitation stage. 


(Sand-PTT) 
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ENVIRONMENTAL ARCHIVE: TROPICAL 
URBAN DEVELOPMENT REFLECTED IN 
THE SEDIMENT GEOCHEMISTRY OF A 
FLOOD-PLAIN LAKE, 

Papua New Guinea Univ., Port Moresby. Dept. of 
Biology. 

N. V. C. Polunin, P. L. Osborne, and R. G. 
Totome. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 2, p 199-211, December 1988. 5 fig, 8 ref. 


Descriptors: *Paleolimnology, *Stratigraphy, 
*Heavy metals, *Lakes, *Flood plains, *Lake sedi- 
ments, *Geochemistry, *Urbanization, Wastewater 
treatment, X-ray fluorescence, Trace elements, 
Vegetation, Waigani Lake, Papua New Guinea, 
Limnology. 


The catchment of Waigani Lake now includes a 
large part of the capital city of Papua New Guinea, 
Port Moresby. Although major environmental dis- 
turbance of the area began in the 1940's, urbaniza- 
tion has been swift since the late 1950’s, and from 
1965 the construction of sewage stabilization ponds 
has meant a large input of sewage. Because no 
monitoring of the lake or its environs has been 
carried out, the sediments contain the only record 
of 28 elements in this archive, and find evidence 
for increased levels in particular of P, Mn, Fe, S, 
Mg, Na, Ca, Zn, Pb, Sr, and Ba in the recent 
sediments. Accelerated loadings of some elements 
can help to explain the disappearance of the swamp 
vegetation and it also appears that the different 
vegetation stages may have influenced patterns of 
sediment geochemistry. Shallow lowland lakes in 
the tropics may often contain such records, even of 
very recent environmental changes. (Author’s ab- 


stract) 
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NITROGEN FIXATION (ACETYLENE REDUC- 
TION) IN LAKE HEFNER, OKLAHOMA, 
Oklahoma State Univ., Stillwater. Dept. of Zoolo- 


gy. 

M. A. McFarland, and D. W. Toetz. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 2, p 213-230, December 1988. 5 fig, 5 tab, 48 
ref. 


Descriptors: *Lake Hefner, *Oklahoma, *Limnolo- 
gy, *Lakes, *Reservoirs, *Algae, *Phytoplankton, 
*Nitrogen fixation, *Acetylene reduction, Ana- 
baena, Seasonal variation, Ammonia, Ammonium, 
Nitrates, Ecosystems. 


The rate of nitrogen fixation (NF) was estimated in 
the euphotic zone of Lake Hefner, Oklahoma, at 
intervals of 2-3 days between June and September, 
1981. NF was positively correlated to heterocyst 
density, cell numbers of nitrogen fixing algae and 
nitrate concentrations. NF was best described by 
density of nitrogen fixing algae and nitrate concen- 
tration in a stepwise multiple linear regression. 
Apparently, high concentrations of ammonium + 
ammonia reduced NF to nil during July and early 
August. A decrease in ammonium concentration 
was probably responsible for an increase in the 
density of Anabaena spp. during late August and 
an increase in rates of NF. The seasonal contribu- 
tions of NF to the N budget was 1268 kg N2 or 1.3 
kg N/ha. However, the percentage contribution 
was only 1.5%. (Author’s abstract) 
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USE OF IN SITU MICROCOSMS TO STUDY 
MASS LOSS AND CHEMICAL COMPOSITION 
OF LEAF LITTER BEING PROCESSED IN A 
BLACKWATER STREAM, 

Agency for Toxic Substances and Disease Regis- 
try, Atlanta, GA. 

P. M. Allred, and J. P. Giesy. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 2, p 231-250, December 1988. 4 fig, 2 tab, 55 
ref. DE Contract DE-AC09-765R00819. 


Descriptors: *Biodegradation, *Microenvironment, 
*Streams, *Blackwater streams, *Leaves, *Litter, 
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Limnology. 


A study was conducted to determine the validity 
of using an in situ microcosm to examine the 
effects of nutrient additions on the disappearance 
of leaf litter in a blackwater stream. Litter bags 
containing either sweetgum (Liquidambar stryaci- 
flua) or water oak (Quercus nigra) leaves were 
placed into floating, trough-type microcosms 
where variability attributable to changes in water 
velocity, depth and substratum type was removed. 
Litter bags were also placed directly into the 
stream in a orm ye bed and a stretch of sandy 
bottom to assess the effects of the different stream 
microhabitats on leaf litter disappearance. Mass 
loss of water oak leaves was not significantly dif- 
ferent among litter bags placed in the microcosm 
or the validation sites. Significantly greater 
amounts of material remaining in the sweetgum 
litter bags in the validation sites after 24 weeks of 
incubation were attributed to the accumulation of 
extraneous organic material and sediments. Chemi- 
cal composition of leaf material and variability of 
the measured parameters were not significantly 
different among litter bags placed in the validation 
sites or in the microcosms. Therefore, changes in 
leaf material in the litter bags placed in the micro- 
cosms accurately represented time course changes 
observed in litter bags in the validation sites and 
the microcosm design was adjudged suitable for 
use in a nutrient addition study. (Author’s abstract) 
W89-07534 


INTERACTIONS OF ROACH AND BREAM IN 
AN IRISH RESERVOIR, 

Department of Fisheries and Forestry, Castlek- 
nock (Ireland). Fisheries Research Centre. 

E. Fahy, S. Martin, and M. Mulrooney. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
a 2, p 291-309, December 1988. 10 fig, 8 tab, 35 
ref. 


Descriptors: *Roach, *Bream, *Fish cee 


*Reservoirs, Growth, Temperature, Food habits, 
Spawning, Ireland. 

The biology of roach-bream hybrids in a reservoir 
close to Dublin city is described on the basis of 
field work carried out between 1984-86. The hy- 
brids constituted between 37-90% of the cyprinid 
populations. More than 800 adult and 500 post- 
larval cyprinids were examined. The post-larva of 
roach-bream is tentatively described. Comparisons 
of roach-bream are made with roach (with which 
it has a complementary distribution) and with a 
roach-bream population from the River Exe in 
southern England. Growth curves are devised 
using back-calculations from scales. Apparently 
growth is very uniform among roach-bream, the 
greatest variability being recorded in the earliest 
years; some variability can be attributed to temper- 
ature. Later growth was diphasic coinciding with 
maturation. Ford-Walford plots suggested an over- 
all ultimate length of 47 cm although the figure 
was higher for females and lower for males. Both 
roach-bream and roach utilized the same food re- 
source which consisted of detritus and Aufwuchs. 
Maturation occurred at an early age; both males 
and females of four years displayed signs of spawn- 
ing. Post larvae were located in all parts of the 
reservoir littoral on a variety of substrata. Whether 
they were the results of hybrid introgression or of 
parent species crossing is not known. The origin 
and possible maintenance of hybrid population is 
discussed. (Author’s abstract) 
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PHYTOPLANKTON COMMUNITY DYNAM- 
ICS IN LAWRENCE LAKE OF SOUTHWEST- 
ERN MICHIGAN, 

Waterways Experiment Station, Vicksburg, MS. 
W. D. Taylor, and R. G. Wetzel. 

Archiv fuer Hydrobiologie, Supplement 81 
AHBSA8, Vol. 4, p 491-532, November 1988. 27 
fig, 2 tab, 38 ref, append. DE Grants DE-AC02- 
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310. 





Descriptors: *Lakes, *Ecosystems, *Phytoplank- 
ton, *Algae, *Population dynamics, Biomass, 
Chlorophyll a, Primary productivity, Alkaline 
hosphatase, Enzymes, Phosphorus, Nutrients, 
ertical distribution, Seasonal variation, Lawrence 
Lake, Michigan. 


Only 20 of 121 species of algae contributed greater 
than 5% of the total biomass at any particular time 
during detailed analyses of the annual phytoplank- 
ton population dynamics in a small, hardwater lake 
of southwestern Michigan. A major maximum 
(2000 cu mm/cu m) in phytoplankton biomass oc- 
curred in late June, largely as a result of the 
development of Chrysophaerella. Biomass ranged 
between 250 and 1000 cu mm/cu m during most of 
the year. A chlorophyll a (corrected for phaeopig- 
ments) average of 1.5 mg/cu m (maximum 3.2 mg/ 
cu m), low productivity rates (mean 110 mg C/sq 
m/day; maximum <300 mg C/sq m/day), and 
high alkaline phosphatase activity during nearly all 
periods of the year reflected the oligotrophic char- 
acteristics of this lake under limited P availability. 
Several blue-green algal species characteristic of 
eutrophic waters were present but always in low 
numbers under present conditions. Algal biomass 
was often dominated by large unicellular forms 
(Cyclotella, Ceratium, Peridinium, Cryptomonas). 
Populations of motile, colonial algae developed 
and regressed quickly (Chrysosphaerella, Dino- 
bryon), whereas non-motile colonial forms exhibit- 
ed more irregular population fluctuations. Small 
microflagellates (<6 micron) and Rhodomonas 
and Ketablepharis constituted about 80% of the 
total algal units throughout the year but their 
contributions to algal biomass were nearly always 
less than 10%. Vertical stratification of species 
occurred but was relatively minor and most con- 
spicuous among certain dinoflagellates and micro- 
lagelat species. (Author’s abstract) 
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ABUNDANCE AND DISTRIBUTION OF OLI- 
GOCHAETA IN THE EXPOSED LITTO 
ZONE OF LAKE ESROM, D 


, ) IENMARK, 
Copenhagen Univ., Hilleroed (Denmark). Det 
Ferskvands-Biologiske Lab. 
C. Lindegaard, and P. C. Dall. 
Archiv fuer MHydrobiologie, Supplement 81 
AHBSA8, Vol. 4, p 533-562, November 1988. 11 
fig, 7 tab, 57 ref. 


Descriptors: *Lakes, *Littoral zone, *Oligo- 
chaetes, *Species composition, *Limnology, *Eu- 
trophication, Ecosystems, Lake Esrom, Denmark, 
Succession. 


Compositions and abundances of the littoral Oligo- 
chaeta communities in Lake Esrom, Denmark 
were examined at different sites and at depths of 
0.4 m and 2 m during 1979-80. A total of 35 species 
were found, averaging about 20,000 ind/sq m. 
They made up 21% and 16% of total fauna at 0.4 
m and 2 m depth, respectively. The sheltered west- 
ern 0.4 site and the 2 m sites were dominated by 
Limnodrilus hoffmeisteri, L. udekemianus, Pota- 
mothrix hammoniensis and Psammoryctides barba- 
tus, all of which are considered characteristic of 
eutrophic conditions. The more exposed eastern 
0.4 m site was dominated by Nais barbata, Rhyaco- 
drilus coccineus, Marionina southerni and Stylodri- 
lus heringianus characteristic of more oligotrophic 
conditions. This latter community is probably the 
original community occurring all over the stony 
littoral prior to a period of eutrophication starting 
in the beginning of this century. Since then, this 
community gradually is superceded by communi- 
ties characteristic of eutrophic conditions. (Au- 
thor’s abstract) 

W89-07538 


ORGANIC CARBON RELEASE BY PHYTO- 

— AND BACTERIAL REASSIMILA- 
ON, 

Institut National de la Recherche Agronomique, 

Thonon-les-Bains (France). Station d’Hydrobiolo- 

gie Lacustre. 

M. Feuillade, P. Dufour, and J. Feuillade. 

Schweizerische Zeitschrift fuer Hydrologie 

SZHYA6, Vol. 50, No. 2, p 115-135, 1988. 5 fig, 8 

tab, 34 ref. 


Descriptors: *Lakes, *Limnology, *Cycling nutri- 
ents, * > ag * Aquatic bacteria, *Organic 
carbon, Glucose, Bicarbonates, Antibiotics, 
Carbon radioisotopes, Lake Geneva, Radioactive 
tracers, Ecosystems, Bacterial physiology. 


The release of organic carbon by phytoplankton 
and its reassimilation by bacteria were studied in 
Lake Geneva during four daily kinetics, using C14 
techniques. Gentamycin was used to suppress bac- 
terial activity. Size fractionation was used to meas- 
ure C14 fixation in 2 particulate fractions (> or = 
1 micron and 0.2 to 1 micron) and in a third 
fraction: dissolved organic carbon. Measurements 
of bacterial biomass and C14 glucose uptake as the 
HCO3(-) uptake by samples prefractionated before 
incubation showed that the whole algae were re- 
tained on 1 micron pore size Nucleopore filters, 
but bacteria were retained on 1 micron and 0.2 
micron filters. Concentration of 20 microgram/ml 
mga ag resulted in incomplete bacterial inhibi- 
tion while Lary ener y= was affected. Phyto- 
plankton released less of 20% of its photoassimilat- 
ed carbon of which a large proportion was utilized 
by bacterioplankton. (Author’s abstract) 
W89-07539 


LONG-TERM DYNAMICS OF CRUSTACEAN 
COMMUNITIES IN LAKE 


CONSTANCE 
(OBERSEE, 1962-1986), 
Landesanstalt fuer Umweltschutz Baden-Wuert- 
temberg, Karlsruhe (Germany, F.R.). Inst. fuer 
Seenforschungs Fischereiwesen. 
U. Einsle. 
Schweizerische Zeitschrift fuer Hydrologie 
SZHYAG6, Vol. 50, No. 2, p 136-165, 1988. 15 fig, 1 
tab, 46 ref. 


Descriptors: *Lakes, *Eutrophication, *Ecosys- 

*Crus *Succession, *Limnology, 
*Population dynamics, *Population density, Daph- 
nia, Copepods, Obersee, Lake Constance. 


The long-term development of crustacean associa- 
tions in the Obersee of Lake Constance was stud- 
ied at one central station from 1962-86. In a simul- 
taneously managed program with four additional 
stations from the eastern (Bregenz Bay) to the 
western Uberlinger See mainly the differences in 
horizontal distribution were focussed. One aim of 
these investigations was to get an idea or an indica- 
tion of a connection between the recently observed 
eutrophication of the Obersee, and its crustacean 
communities. Due to the immigration of several 
species (cyclopoids) or genotypes (Daphnia), the 
communities had changes in genetical structures, in 
reproduction rates and in predation or grazing 
impact. Dependent on the specific annual cycles, 
there resulted an extermination (Heterocope, Dia- 
phanosoma), or a —— decrease in annual 
means (Mesocyclops, Cyclops abyssorum) of the 
‘old-settled’ species. A general tendency was seen 
in an increase of annual averages until the middle 
of the seventies, and a following decrease of popu- 
lation density of most of the species. The horizon- 
tal differences in the species association were re- 
markable. The Bregenz Bay exhibited high total 
numbers and an earlier spring development. Most 
of the newcomers were concentrated in the eastern 
ue of the lake. (Author’s abstract) 
89-07540 


POTENTIAL EUTROPHICATION ASSESS- 
MENT IN RIVERS: RELATIONSHIP BE- 
TWEEN PRODUCED AND EXPORTED 
LOA 


Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

D. Cluis, P. Couture, R. Begin, and S. A. Visser. 
Schweizerische Zeitschri fuer Hydrologie 
SZHYA6, Vol. 50, No. 2, p 166-181, 1988. 3 fig, 6 
tab, 41 ref. Department of Higher Education of the 
Province of Quebec FCAR Research Grant 2104. 


Descriptors: *Rivers, *Nutrients, *Land use, *Wa- 
tershed models, *Primary productivity, *Eutroph- 
ication, Simulation, Nitrogen, a Ya- 
maska-North river, Algae, Chlorophyll a, Ecosys- 
tems. 


In contrast with biological processes in lacustrine 
environments, the physical characteristics of river 
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WATER CYCLE—Field 2 
Lakes—Group 2H 


waters greatly complicate the relationship between 
nutrient input and primary productivity. A new 
approach to quantify this relationship is developed, 
linking land use within the watershed to the bioa- 
vailability of nutrient in the receiving waters. It 
estimates by two different ways an enrichment 
index derived from N/P ratios. A load model links 
land use within the watershed area to nutrient 
export, and allows the estimation of the potential 
enrichment index from the ratio of calculated 
annual exports of N and P. This index value corre- 
lates well with the real enrichment index represent- 
ing the annual mean value of the corresponding 
measured ratios in running waters. The latter index 
can then be related to nutrient availability ex- 
pressed by chlorophyll-a and the algal growth 
potential. This model, established from 7 sampling 
stations on the Yamaska-North river, allows assess- 
ment of nutrient bioavailability in the river water 
as a function of hydrological (low or high water 
flow) as well as of seasonal (summer or winter) 
events. (Author’s abstract) 

W89-07541 


CENTRATIONS IN THE ELIZABETH RIVER, 
VIRGINIA, 

Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 

R. O'Reilly, and H. G. Marshall. 

Virginia Journal of Science VJSCAI, Vol. 39, No. 
4, p 393-404, Winter 1988. 7 fig, 3 tab, 35 ref. 


Descriptors: *Rivers, *Estuarine environment, 
*Phytoplankton, *Chlorophyll a, Temporal varia- 
tion, Spatial variation, Elizabeth River, Virginia, 
Ecosystems. 


The phytoplankton chlorophyll a levels in the east- 
ern and western branches of the Elizabeth River 
were greater than those found in the main stem. 
The nutrient levels varied over the study period 
generally decreasing from October to December, 
but were comparable to values previously found in 
nearby waters. Analysis of variance results indicat- 
ed spatial differences between stations had a great- 
er effect on chlorophyll a variations than the influ- 
ence of the temporal differences of the physical- 
chemical variables measured. Slack water condi- 
tions also had a significant (>0.001) effect on 
chlorophyll a distributions, with higher values 
during slack-before-flood, or low water periods. 
Other factors (e.g. light, temperature interaction) 
interacting with existing habitat conditions may 
stimulate or retard phytoplankton development in 
these habitats and account for station differences in 
the chlorophyll levels and productivity. However, 
regression analysis indicated tidal state was impor- 
tant and accounted for up to 11% of the variance 
in the western branch. (Sand-PTT) 

W89-07542 


ESTIMATION OF OPTICAL PROPERTIES OF 
WATER FROM SECCHI DISK DEPTHS, 
Ministry of Works and Development, Hamilton 
(New Zealand). Water Quality Centre. 

For primary bibliographic entry see Field 7B. 
W89-07565 


ARTIFICIAL SUBSTRATE EXPOSURE TIMES 
FOR PERIPHYTON BIOMASS ESTIMATES IN 
RIVERS, 


Department of Scientific and Industrial Research, 
Christchurch (New Zealand). Div. of Water Sci- 
ences. 

For primary bibliographic entry see Field 7B. 
W89-07608 


MIXING DEPTHS IN NEW ZEALAND LAKES, 
Department of Scientific and Industrial Research, 
Hamilton (New Zealand). Div. of Water Sciences. 
R. J. Davies-Colley. 

New Zealand Journal of Marine and Freshwater 
Research NZJMBS, Vol. 22, No. 4, p 517-527, 
1988. 2 fig, 3 tab, 20 ref. 
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Descriptors: *Limnology, *Lakes, *Lake classifi- 
cation, *New Zealand, *Mixing, *Epilimnion, 
*Thermal stratification, Mathematical equations, 
Seasonal variation, Air-water interfaces, Climates, 
Marine climates. 


The seasonal mixing depth (depth of the epilim- 
nion) in 24 stratified New Zealand lakes was exam- 
ined, mostly using published thermal data. Mid- 
summer mixing depth (depth of the epilimnion, 
in m) increases with lake size (fetch, f in km, 
defined as square root of surface area) according to 
a power law expression: E = 7.69(f exp 0.463) (r 
squared = 0.94, N = 22). The exponent in this 
equation, and thus the fetch dependence of mixing 
depth, is similar to that reported by other workers 
for Northern Hemisphere lakes. However the coef- 
ficient is considerably larger, showing that in new 
Zealand’s windy, maritime climate, lakes mix more 
deeply than lakes in continental areas characterized 
by relatively hot, calm summers. The ratio of 
epilimnetic depth, E (predicted from the above 
expression), to maximum depth is a useful index of 
the thermal character of a lake and can be used to 
classify New Zealand lakes into different mixing 
categories. (Author’s abstract) 

W89-07609 


LOTIC ALGAL COMMUNITIES IN THE MT. 
ST. HELENS REGION SIX YEARS FOLLOW- 
ING THE ERUPTION, 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

A. D. Steinman, and G. A. Lamberti. 

Journal of Phycology JPYLAJ, Vol. 24, No. 4, 
482-489, December 1988. 3 fig, 3 tab, 35 ref. NS 
grants BSR-8508356 and BSR-8416127. 


Descriptors: *Succession, *Lotic environment, 
*Algal growth, *Sampling, *Environmental ef- 
fects, *Aquatic populations, *Volcanoes, _. 
tion dynamics, Species diversity, Algae, joro- 
phyll, Ecological effects, Mount St. Helens. 


A survey of 21 lotic habitats from the Mt. St. 
Helens region, Washington, was conducted during 
late summer 1986, six years after the eruption. A 
total of 152 taxa was observed (94 diatoms, 26 
chlorophytes, 19 cyanophytes, 2 a and 
1 ee. Sampling sites were classified by 
TWINSPAN (two-way indicator species analysis) 
and ordinated by DECORANA (detrended corre- 
spondence analysis). In general, both techniques 
corresponded will with each other and grouped 
sites according to the intensity of disturbance that 
they experienced. Species richness and diversity 
values tended to be lowest at the most heavily 
disturbed sites. Chlorophyll a values ranged over 
two orders of magnitude and tended to be higher 
at sites sampled from small, low-discharge tributar- 
ies. Loowit Creek, a thermally influenced stream 
that begins within the volcanic crater, was domi- 
nated by thick mats of the cyanophyte Mastigocla- 
dus laminosus. A general comparison of the 
sem study with one conducted just after Mt. St. 
lens erupted suggests that successional processes 
are operating in these lotic algal communities. (Au- 
thor’s abstract) 
W89-07616 


BENTHIC DIATOM DISTRIBUTION IN A 
PENNSYLVANIA STREAM: ROLE OF PH AND 
NUTRIENTS, 

Bucknell Univ., Lewisburg, PA. Dept. of Environ- 
mental Science. 

E. D. Deithan, R. L. Lowe, and H. R. DeYoe. 
Journal of Phycology JPYLAJ, Vol. 24, No. 4, p 
581-585, December 1988. 3 fig, 3 tab, 29 ref. 


Descriptors: *Benthic flora, *Aquatic plants, *Phy- 
toplankton, *Cycling nutrients, *Stream biota, 
*Hydrogen ion concentration, *Forest watersheds, 
*Population density, Temperature effects, Pennsyl- 
vania, Chlorophyll, Ecosystems, Aquatic environ- 
ment. 


Buffalo Creek is a forested watershed in eastern 
Pennsylvania and is relatively acid in upstream 
reaches (ph about 6), becoming alkaline down- 
stream (pH about 8). Temperature, nitrogen (NO3- 
N) and phosphorus (O-PO4) increase significantly 


downstream whereas N/P declines. Nutrient-dif- 
fusing substrata were deployed in triplicate at an 
upstream and downstream site. Six treatments in- 
cluded two concentrations of nitrate, tow concen- 
trations of phosphate, nitrogen + phosphate, and a 
control. Substrata were collected after 18 days, 
scraped an analyzed for accrual of chlorophyll a 
and algal community structure. Chlorophyll a and 
algal biovolume were greatest downstream across 
all nutrient treatments. At the community level, 
accrual appeared to be limited by phosphorus at 
upstream sites. Downstream accrual also may have 
been phosphorus-limited, but the results were 
equivocal. Benthic algae on all treatments at both 
sites were about 96% diatoms. Minimai overlap in 
species composition was observed between up- 
stream and downstream sites. Of the 75 species of 
diatoms encountered in this study, 58 species did 
not occur at the upstream site and 10 species did 
not occur at the downstream yo bon —— 
site was depauperate in species lominat y 
Eunotia cen Got. ex Kutz.) Rabhh., which 
showed a itive response to phosphorus and 
accounted for over 50% of the biomass across 
treatments. The downstream site showed a four- 
fold increase in species richness. Communities at 
this site contained some species that aj ‘ed to be 
phosphorus-limited, e.g. Melosira varians Ag., and 
others that d to be nitrogen-limited, e.g. Di 
toma vulgare Bory and Navicula seminulum Grun. 
It is concluded that extreme conditions upstream 
(low pH, high N/P) result in a species-poor com- 
munity dominated by acidophilous phosphorus- 
limited diatoms. Increases in downstream nutrients 
and pH result in a relatively rich and diverse 
community. (Author's abstract) 

W89-07618 





LONG-TERM PREDICTION MODEL FOR 
TOTAL PHOSPHORUS CONCENTRATIONS 


IN LAKE ; 

Kinneret Limnological Lab., Tiberias (Israel). 

For primary bibliographic entry see Field 5G. 
W89-07639 


EFFECTS OF CARBARYL ON THE SPRING 
ZOOPLANKTON COMMUNITIES IN PONDS, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Environmental Biology Div. 

For primary bibliographic entry see Field 5C. 
W89-07669 


CONCENTRATIONS OF LEAD IN AQUATIC 
MACROPHYTES FROM SHOAL LAKE, MANI- 
TOBA, CANADA, 

Winnipeg Univ. (Manitoba). Dept. of Biology. 

For primary bibliographic entry see Field 5B. 
W89-07673 


FIELD STUDIES ON THE IMPACT OF A NEW 
BENZOYLPHENYLUREA INSECT GROWTH 
REGULATOR (UC-84572) ON SELECTED 
AQUATIC NONTARGET INVERTEBRATES, 
Central Florida Research and Education Center, 
Sanford, FL. 

For primary bibliographic entry see Field 5C. 
'W89-07684 


DIFFERENCE IN STRUCTURE BETWEEN 
ECOSYSTEMS IN STRONGLY STRATIFIED 
WATERS AND IN THOSE THAT ARE ONLY 
WEAKLY STRATIFIED, 

D. H. Cushing. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 1, p 1-13, January 1989. 3 fig, 2 tab, 59 ref. 


Descriptors: *Ecosystems, *Stratification, *Food 
chains, *Diatoms, *Fisheries, Photosynthesis, Fish 
food organisms, Succession. 


The ratio of respiration to maximal photosynthesis 
in small diatoms is low so they can survive in 
weakly stratified water. In contrast, the same ratio 
for dinoflagellates is three times as high and they 
need waters that are strongly stratified. Some suc- 
cessional phenomena may be explicable in this 
way. The great fisheries depend on spring or 
autumn outbursts in temperate waters and on up- 
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welling areas in regions equatorward of 40 degrees 
latitude. They apparently are linked to the small 
diatoms, in traditional food chains, in weakly strati- 
fied waters. (Author’s abstract) 

'W89-07708 


NUTRIENT CYCLING THROUGH PHYTO- 

PLANKTON, BACTERIA AND PROTOZOA, IN 

wim FILTERED LAKE VECHTEN 
A 


Limnologisch Inst., Nieuwersluis (Netherlands). 
Vijverhof Lab. 

J. Bloem, C. Albert, M. J. B. Bar-Gillissen, T. 
Berman, and T. E. Cappenberg. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 1, p, January 1989. 2 fig, 31 ref. 


Descriptors: *Cycling nutrients, *Phytoplankton, 
*Bacteria, *Protozoa, *Lak i 


es, *Decomposing or- 
ic matter, * horus, Bema ead Chemical 
analysis, Heterotrophic nanoflagellates, Aquatic 


The breakdown of organic carbon of dead Syne- 
chococcus cell walls, added to selectively filtered 
Lake Vechten water, was not accelerated by pro- 
tozoa. During 4 weeks of incubation at 15 degrees 
no significant decrease of total organic carbon was 
(HNAN) and ciliates Sour enuaed the remin- 
eralization of N and especially P, from both cell 
walls and cell extract. Bacterioplankton growth 
did not result in net P mineralization but P uptake. 
P was remineralized only in the presence of proto- 
zoan Both HNAN and ciliates grazed on 
bacteria, with ingestion rates estimated at 27-96 
bacteria/HNAN, 


y 
though N was also mineralized in the absence of 
— The phytoplankton cell walls 
P but more N mi ization than the cell 
extract. Thus, protozoa can strongly accelerate 
cycling of nutrients through plankton. Nu- 
cleopore filters were found to cause artificial DOC 
(dissolved organic carbon) release during selective 
filtration. (Author’s abstract) 
W89-07713 


LOTIC ALGAL COMMUNITIES AND THEIR 
METABOLISM IN SMALL FOREST BROOKS 
IN THE NURMES AREA OF EASTERN FIN- 


LAND, 

Joensuu Univ. (Finland). Karelian Inst. 

A. L. Holopainen, A. Hovi, and J. Ronkko. 

Aqua Fennica AQFEDI, Vol. 18, No. 1, p 29-46, 
1988. 8 fig, 9 tab, 53 ref. 


Descriptors: *Plant populations, *Forest hydrolo- 
gy, *Streams, *Lotic environment, *Algae, *Dia- 
toms, Carbon dioxide dark fixation, Finland, Ecol- 
ogy, Species composition, Primary production. 


Six brooks characterized by low temperature (max. 
13.5 degrees), acidity (pH 3.9-6.5), intensive brown 
water color (50-700 mg Pt/L) and high dissolved 
organic carbon content (13.9-52.1 mg/L) were 
studied. The suspended alga flora of the brooks 
was sparse, comprising altogether 17-31 taxa (spe- 
cies or genera). The main features of the species 
composition were similar in all the brooks, with 
differences only in the annual dynamics. The fol- 
lowing genera were commonly found: Chroo- 
monas, Cryptomonas, Eunotia, Chlamydomonas, 
Koliella and Chromulina. The mean biomass in the 
open water growth period was small, ranging from 
10 to 119 mg/ cu m. The diversity of the benthic 
diatom flora is low, the average number of taxa 
being 7 on stony bottoms and from 7 to 40 on turf 
bottoms. Commonly found genera were Eunotia, 
Pinnularia and Frustulia. The diatom species com- 
position was fairly uniform in all the brooks, but 
variations in bottom quality caused some differ- 
ences. Annual variation was negligible on the turf 
bottoms, whereas seasonal differences were found 
in some brooks with stony bottoms. Both in situ 
and in vitro measurements of algal production and 
CO2 dark fixation were made by the C14 method. 
The in vitro results only loosely followed those 
measured in situ. The in situ primary production 
was low, ranging from approx. 90 to 800 mg/sq m/ 





y in different brooks, while CO2 dark fixation 
ranged from 38 to 173 mg/sq m/y. The maximum 
daily production values were attained in late 
summer, a time of high water temperature and low 
flow rates. Bacterial production exceeded that of 
uspended algae, indicating heterotrophy. Given 
constant light and temperature, the production of 
autotrophic algae was more efficient than that of 
bacteria. The balance between autotrophic and he- 
terotrophic production seems to be affected by 
local light conditions and species composition of 
the algae. (Author’s abstract) 

W89-07716 


CONSANGUINEOUS WETLANDS AND 
DISTRIBUTION IN THE DARLING SYSTEM, 
ag ty = eel USTRALIA, 


C. A. Semeniuk. 

Journal of the Royal Society of Western Australia 
JRSUAU, Vol. 70, No. 3, p 69-87, 1988. 7 fig, 3 
tab, 40 ref. 


Descriptors: *Wetlands, *Geomorphology, Envi- 
ronmental effects, Vegetation, Darling system, 
Consanguineous suites, Australia. 


In the Darling System of Southwestern Australia, 
pe pee in physical setting and causative factors 
of wetland development produces suites of wet- 
lands with common interrelated features. These 
genetically related wetlands are termed consan- 
guineous and form assemblages termed consan- 
ee suites. Consanguineous suites | are identi- 
on criteria of wetland type, wetland geometry, 
stratigraphy, inferred origin, and water character- 
istics. In total some 42 consanguineous wetland 
suites are recognized throughout the Darling 
System. Consanguineous closely occurring wet- 
lands can be grouped into discrete areas referred to 
herein as domains. These domains occur through- 
out the page by cor sae either in recurring patterns 
(e.g., | ay basin wetlands within the Bassen- 
dean Dune system) or in unique localities (e.g., 
such as Benger Swamp or Lake Pinjar). Domains 
can most readily be related to the large scale 
geomorphic units. Wetlands within each geometric 
8 exhibit characteristic and distinguishing 
p comms Wetlands of the Bassendean Dunes are 
usually round or irregular, isolated to coalesced, 
basins. Wetlands within the Spearwood Dunes are 
irregular to elongate or linear basins occurring in 
linear chains. Most wetlands within the Quindalup 
Dunes are very small basins in comparison to those 
in other geomorphic systems. Wetlands of the Pin- 
jarra Plain and Darling Plateau are channels and 
ponent ber flats. (Author’s abstract) 
W89-07720 





PHYTOMASS OF SUBMERGED COMMUNI- 
TIES OF THE AHWAR REGION, SOUTHERN 


IRAQ 

Baghdad Univ. (Iraq). 

M. R. Al-Hilli. 

Journal of Biological Science Research (Baghdad) 
JBSREF, Vol. 19 (Suppl. p 911-922, November 
1988. 1 fig, 3 tab, 17 


Descriptors: *Wetlands, *Biomass, *Plant popula- 
tions, *Ecosystems, *Marsh plants, Marshes, Iraq. 


The phytomass of three submerged aquatic species 
in the Ahwar region of the Mesopotamian plain 

was investigated in two areas, namely Suhain and 
Surayfa. Ceratophyllum demersum occurred in 
both areas, forming a distinct community in the 
calm, deep water, while Najas armata was con- 
fined to the Suhain area, which contains deep, 
open water having a high transparency and slow 
current. Vallisneria spiralis was restricted to shal- 
low running water in channels of Surayfa. The 
mean value of standing crop biomass for C. demer- 
sum did not exceed 1372.2 g dry “an m as 
compared with 236.5 and 578.6 g for N. armata 
and V. spiralis, respectively. (Author’s abstract) 
W89-07721 


DISSOLVED ORGANIC MANGANESE IN THE 
ANOXIC HYPOLIMNION OF LAKE FUKAMI- 
IKE, 

Nagoya Women’s Univ. (Japan). Faculty of Home 


Economics. 
For primary bibliographic entry see Field 2K. 
W89-07726 


THE DIATOM FLORA: THE CHARA( 

TICS OF THE EPIPHYTIC DIATOM FLORA 
OF THE IRRIGATION RESERVOIRS WITH 
YELLOWISH BROWN WATER IN LOWLAND, 
Nagoya City Environmental Pollution Research 
Inst. (Japan). 

T. Murakami, S. Kondo, and Y. Matsui. 

Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 157-166, July 1988. 5 fig, 2 tab, 32 ref. 
English summary. 


SHALLOW PONDS TYPOLOGY BASED ON 
CTERIS- 


Descriptors: *Lake classification, *Epiphytes, 
*Color, *Species composition, *Diatoms, *Irri; 
tion, *Reservoirs, *Water quality, *Plant ade 
tions, *Ponds, Eutrophication, Dystrophic lakes, 
Lowlands. 


Water quality and the flora of epiphytic diatoms on 
reed stems in 50 eutrophic irrigation reservoirs 
distributed in the lowland near Nagoya City were 
investigated. There are some reservoirs with yel- 
lowish brown-colored water characterized by low 
pH, low Ca ion concentration and high COD 
(chemical oxygen demand)/BOD (biologi 
oxygen demand) ratio. The UV spectrum of the 
colored water resembled that of fulvic acid. As for 
the species composition of the epiphytic diatom 
community, acidophilous or sphagnophilus Euno- 
tia and Pinnularia were abundant. The water qual- 
ity and the diatom flora show that the reservoirs 
with yellowish brown water distributed in the low- 
land belong to the dystrophic lake type. (Author's 
abstract) 

W89-07727 


SEASONAL pm ge GRAZING 
PACTS ON BA AND VERTICAL DIS- 
TRIBUTION OF HETEROTROPHIC MICRO- 
FLAGELLATES IN THE SOUTH BASIN OF 
LAKE BIWA, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 


T. Nagata. 
Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 167-174, July 1988. 4 fig, 2 tab, 35 ref. 


Descriptors: *Population dynamics, *Food habits, 
*Food chains, *Limnology, *Flagellates, *Bacte- 
tia, *Lakes, *Microbiological studies, *Vertical 
distribution, Lake basins, Bacteria consumption, 

abundance, Heterotrophic microflagel- 
lates, Eutrophication, Japan. 


Seasonal abundance of heterotrophic microflagel- 
lates and bacteria was investigated at an offshore 
station (water depth, about 4 m) in the south basin 
of Lake Biwa (eutrophic water basin) during May 
to October 1984. Cell abundance of flagellates and 
bacteria ranged from 1700 to 9700 cells/ml and 2.5 
to 15 million cells/ml, respectively. The instanta- 
neous grazing rate (g) of flagellates on bacteria was 
estimated from the total cell volume of flagellates 
and the volume-specific clearance rate of flagel- 
lates reported in the literature. The g values ranged 
from 0.003 to 0.020/h. The instantaneous growth 
rate (microns) of bacteria estimated from the fre- 
quency of dividing cells method ranged from 0.009 
to 0.034/h. From the values of g and micron, it 
was estimated that 13-130% of bacterial daily pro- 
duction was consumed by flagellates. Vertical dis- 
tribution of flagellates at the dredged area (water 
depth about 12 m) of the same water basin revealed 
that flagellates reached maximum abundance in a 
subsurface layer (6 m-depth) during the stratifica- 
tion. The significance of flagellates as bacterial 
consumers and some characteristics of their occur- 
rence in the eutrophic water body are discussed. 
(See also W89-07729) (Author's abstract) 
W89-07728 


ASSIMILATION NUMBER AND PRIMARY 
PRODUCTIVITY OF PHYTOPLANKTON IN 
THE SOUTH BASIN OF LAKE BIWA, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 


WATER CYCLE—Field 2 
Lakes—Group 2H 


M. Nakanishi, T. Narita, N. Suzuki, and O. 
Mitamura. 

Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 175-183, July 1988. 7 fig, 1 tab, 27 ref. 


Descriptors: *Limnology, *Phytoplankton, *Pri- 
mary productivity, *Photosynthesis, *Lakes, Lake 
basins, Nanoplankton, Assimilation number, Japan. 


Seasonal changes in assimilation numbers (maxi- 
mum specific photosynthetic rates) and daily pri- 
mary production rates of total phytoplankton and 
nanoplankton were studied in connection with 
some environmental variables at littoral and pelag- 
ic sites in the south basin of Lake Biwa. The 
assimilation number was not so different with sea- 
sonal variation between both sites and within the 
range of 0.2-5.8 mg C x mg chlorophyll a/h. 
Multiple regression analysis showed that water 
temperature was the most significant contributor in 
the variation of assimilation numbers of the total 
and nanoplankton at any site, accounting for 59- 
73%, while DIN (dissolved inorganic nitrogen) 
and DIP (dissolved inorganic phosphorus) were 
not significant. The daily gross primary production 
rate of the total phytoplankton also was not so 
very different with seasonal change between both 
sites, ranging from 0.07 in January to 1.93-2.74 g 
C/sq m/day in late August or early September. 
Nanoplankton contribution to the total daily pro- 
duction rate was very high, averaging 77% during 
January-July with relatively high DIN stock, 
against a low 39% of the total during August- 
December, with low DIN stock mostly below 1 
microgram at. N/L. (See also W89-07728) (Au- 
thor’s abstract) 

W89-07729 


PREDICTIVE MODEL FOR RESUSPENSION 
AND DEPOSITION OF BOTTOM SEDIMENT 
IN A LAKE, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

M. Kumagai. 

Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 185-200, July 1988. 17 fig, 34 ref. 


Descriptors: *Suspended sediments, *Lake sedi- 
ments, *Lakes, *Bottom sediments, *Mathematical 
models, *Deposition, Resuspension, Prediction, 
Correlation analysis, Japan. 


To estimate the time change of resuspended sedi- 
ment concentration in a lake, a field observation 
was carried out at the platform in the Northern 
Basin of Lake Biwa, and a predictive model, con- 
taining effects of both wind waves and currents 
induced by wind, was constructed. In this model, 
two layers were considered: one, the lower layer, 
referred to the bottom turbid layer, and the other, 
the upper layer, above the lower layer. The 
bottom turbid layer was defined as the region 
where an acceleration term is balanced with a 
stress term. The prediction was applied to the field 
data, and the predicted values were compared with 
the observed ones. The unsteady solution yields 
better agreement with the field data than the 
steady solution. The depth of erosion was also 
estimated to be less than 0.2 cm. With the optimi- 
zation method, the drag coefficient (C sub d) and 
the parameter (gamma) concerned with suspended 
sediment concentration in the bottom turbid layer 
were estimated, and the values of 700-1200 for C 
sub d and 300-3900 for gamma were obtained. The 
correlation coefficient between the predicted 
values and the observed values was 0.83. (Author's 
abstract) 

W89-07730 


PHOSPHORUS AS A POSSIBLE FACTOR 
STIMULATING THE APPEARANCE OF ANA- 
BAENA BLOOM IN THE SOUTH BASIN OF 
LAKE BIWA, 
Kyoto Univ., 
Station. 

For primary bibliographic entry see Field 2K 
W89-07731 


Otsu (Japan). Otsu Hydrobiological 
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MOLECULAR WEIGHT DISTRIBUTION OF 
ORGANIC PHOSPHORUS IN LAKE SEDI- 
MENTS, 

Chiba Prefectural Lab. of Water Pollution (Japan). 
J. Nakajima, and M. Kaneko. 

Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 205-212, July 1988. 7 fig, 4 tab, 39 ref. 
English summary. 


Descriptors: *Distribution patterns, *Phosphorus 
compounds, *Phosphorus, *Lakes, *Lake sedi- 
ments, *Chemical properties, *Eutrophication, 
*Molecular weight, Japan, Aluminum, Iron. 


Total P, organic P and fractionated inorganic P 
were determined in a core sample of 130 cm depth 
collected from Lake Biwa. Total P, aluminum P 
and iron P were enriched in the surface sediment. 
Organic P in the core sample ranged from 0.18 to 
0.39 mg/g and its percentage to total P ranged 
from 12.3 to 18.8%. The change of a P with 
the core depth was closely related to that of organ- 
ic C. Organic P was fractionated into three frac- 
tions through a column of Sephadex G-75. In the 
surface sediment the percentages of organic P in 
G-75-1 (MW > 50,000). G-75-II (MW < 1000) 
were 32.9, 38.7 and 28.4%, respectively. The 
amount of organic P decreased with the core depth 
in G-75-II and G-75-III, while it was unchanged in 
G-75-I. Organic P was separated into humic acid 
and fulvic acid fractions and the molecular weight 
distributions of the fractions were determined. Or- 
ganic P in lake sediments evidently stable in the 
high molecular weight fraction. (Author’s abstract) 
W89-07732 


FIELD STUDY ON TURBIDITY CURRENTS 
INITIATED FROM SPRING RUNOFFS, 
Hokkaido Univ., Sapporo (Japan). Dept. of Geo- 


a. 
‘or primary bibliographic entry see Field 2J. 
W89-07761 


INDUCTIVELY COUPLED PLASMA MASS 
SPECTROMETRIC DETERMINATION OF 
TRACE ELEMENTS IN SURFACE WATERS 
SUBJECT TO ACIDIC DEPOSITION, 

Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

For primary bibliographic entry see Field 5A. 
W89-07774 


INTERANNUAL VARIATION IN SEASONAL 
PREDATION: ITS ORIGIN AND ECOLOGICAL 
IMPORTANCE, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

N. G. Hairston. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, part 1, p 1245-1253, November 1988. 5 fig, 
30 ref. NSF Grants DEB 80-10678, BSR 83-07350, 
and BSR 85-16724. 


Descriptors: *Zooplankton, *Copepods, *Ecosys- 
tems, *Ponds, *Population dynamics, *Fish *Pre- 
dation, *Seasonal variation, Mortality, Groundwat- 
er level, Rainfall, Bullhead Pond, Rhode Island. 


Between-year variation in the springtime mortality 
of the copepod Diaptomus sanguineus is quantified 
using 8 yr of data from a single population in 
Bullhead Pond, Rhode Island. The mortality is 
ascribed to increased fish feeding activity when the 
water warms. The timing of the onset of predation 
and its intensity are quantified using the seasonal 
dynamics of adult copepod sex ratio. Females are 
more vulnerable to predation than males, and the 
slope of a plot of sex ratio vs. time is >0 then the 
fish begin to influence the copepod population. 
The magnitude of the slope is an index of predation 
intensity. The annual onset of predation and its 
intensity are each significantly correlated with fish 
density, and fish density is a function of pond 
volume. Pond volume fluctuates between years, 
driving the dynamics of this predator-prey interac- 
tion. Annual variation in pond volume is related to 
groundwater level, which in turn is related to 
annual rainfall. Groundwater and rainfall records 
from the USGS and NOAA permit estimates of 
the extent of variation in springtime copepod mor- 
tality over a 38-45-yr period. (Author’s abstract) 


W89-07780 


ANALYZING POPULATION DYNAMICS OF 
ZOOPLANKTON, 

Savannah River Ecology Lab., Aiken, SC. 

B. E. Taylor. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, part 1, p 1266-1273, November 1988. 4 fig, 
37 ref. DOE Contract DE-AC-09-76SR00819. 


Descriptors: *Zooplankton, *Population dynamics, 
*Model studies, *Computer simulation. 


Demographic analyses of zooplankton populations 
are commonly based on an exponential population 
growth model and a birth rate calculated from the 
ratio of eggs per female. The birth rate estimates 
are reliable when departures from the assumptions 
about exponential growth are moderate. Death 
rates are calculated as the difference between birth 
and growth rates and are less reliable because they 
incorporate errors of both components. These de- 
mographic analyses are most accurate during peri- 
ods of stable or slowly changing conditions. Com- 
puter simulations were used to examine the effects 
of sampling and counting efforts on confidence 
limits for the rate estimates in homogeneous and 
patchy environments. (Author’s abstract) 
'W89-07781 


IMPORTANCE OF DIVERSITY IN THE FUNC- 
TIONING AND STRUCTURE OF RIVERINE 
COMMUNITIES, 

Academy of Natural Sciences of Philadelphia, PA. 
R. Patrick. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, part 1, p 1304-1307, November 1988. 2 tab, 
24 ref. 


Descriptors: *Rivers, *Species diversity, *Nutri- 
ents, *Energy, Ecosystems, Reviews, Water pollu- 
tion. 


The natural diversity of biological communities 
provides many alternative pathways by which nu- 
trients and energy may move through ecosystems. 
Many different species are capable of performing 
similar functional roles in nature. When disturbed 
or polluted, natural streams often become restored 
first through the activities of species that had not 
previously been common. Human activities often 
result in reduction or loss of diversity within eco- 
systems, particularly through the loss of rare spe- 
cies. Maintenance of diversity is vital because it 
provides protection against both natural and 
human-caused catastrophies. (Author’s abstract) 
W89-07782 


ESTIMATION OF DOWNWARD LEAKAGE 
FROM FLORIDA LAKES, 

Florida Museum of Natural History, Gainesville. 
For primary bibliographic entry see Field 2F. 
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PRIMARY PRODUCTIVITY, NUTRIENTS, 
AND TRANSPARENCY DURING THE EARLY 
ONSET OF EUTROPHICATION IN ULTRA- 
OLIGOTROPHIC LAKE TAHOE, CALIFOR- 
NIA-NEVADA, 

California Univ., Davis. Div. of Environmental 
Studies. 

C. R. Goldman. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, part 1, p 1321-1333, November 1988. 12 fig, 
1 tab, 70 ref. NSF grant BSR 87-05170. 


Descriptors: *Oligotrophic lakes, *Primary pro- 
ductivity, *Nutrients, *Transparency, *Eutroph- 
ication, *Lake Tahoe, *California, *Nevada, 
Carbon radioisotopes, Nitrogen, Nitrates, Limnol- 
ogy, Phosphorus, Photosynthesis, Secchi disks. 


For more than half a century, the trophic status of 
water bodies has been of interest to limnologists 
and oceanographers. This report demonstrates the 
close, inverse relationship between C14-estimated 
primary productivity and transparency during the 
earliest stages of cultural eutrophication. As the 
population in the Tahoe basin has rapidly in- 


46 


creased, Lake Tahoe has been characterized by an 
increase in primary productivity that has averaged 
5.6%/yr for the last 28 yr. There has been a 
concomitant decline n transparency of 0.37 m/yr. 
During winter months when transparency is high- 
est, the average annual loss has been slightly great- 
er (0.40 m/yr). The average annual Secchi depth 
has decreased by 7 m during the last 19 yr of 
intensive monitoring. There has also been a signifi- 
cant increase in the light extinction coefficient. 
Photosynthetic efficiency has increased while 
there has been a gradual shrinkage of the eutrophic 
zone. During the same period the total nitrate-N 
content of the lake has increased significantly, but 
total P content has not. Lake Tahoe primary pro- 
duction has become increasingly P sensitive during 
the last decade as N has accumulated in the system. 
A gradual increase in the N:P may prove to be a 
general evolutionary characteristic of oligotrophic 
lakes during the earliest stages of eutrophication. 
The importance of long-term studies in detecting 
gradual change that may be masked by consider- 
able interannual variability is particularly evident 
from this study. (Author’s abstract) 

W89-07784 


HYPOLIMNETIC METABOLISM IN LAKE 
WASHINGTON: RELATIVE EFFECTS OF NU- 
TRIENT LOAD AND FOOD WEB STRUCTURE 
ON LAKE PRODUCTIVITY, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

J. T. Lehman. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, part 1, p 1334-1347, November 1988. 7 fig, 2 
tab, 52 ref. NOAA Grant NA81-RAH00003. 


Descriptors: *Lakes, *Hypolimnion, *Ecosystems, 
*Food chains, *Nutrients, *Primary productivity, 
*Phosphates, *Nitrates, *Silicates, *Eutrophica- 
tion, *Lake Washington, Wastewater treatment ef- 
fluents, Plankton, Algae, Metabolism, Carbon, 
Oxygen, Carbon radioisotopes. 


The general metabolism of carbon, oxygen, phos- 
phate, nitrate and silicate in the hypolimnion of 
Lake Washington is examined from 23 years of 
record. Magnitudes of net consumptive and regen- 
erative processes in the water column and sedi- 
ments are identified and stoichiometries of regen- 
eration in situ are calculated. Aerobic respiration 
appears to be almost equally divided between the 
water column and sediment surface. Net nitrifica- 
tion is more rapid in the water column, and silicate 
regeneration is confined to the sediment surface. 
Nutrients do not accumulate on average at the 
Redfield ratio. Rates of hypolimnetic oxygen con- 
sumption are compared to production rates in- 
ferred ind dently from C14 and oxygen bottle 
assays. A third of all gross primary production is 
respired in the hypolimnion during spring and 
summer, but the ap pote was significantly lower 
during an episode of cultural eutrophication in the 
1960s. Rates of primary production and hypolim- 
netic processes decreased in response to changes in 
nutrient income when effluents from waste treat- 
ment plants were diverted from the lake. After a 
period of recovery from eutrophication, Lake 
Washington experienced a second basinwide per- 
turbation involving alteration of the planktonic 
herbivore community. The change in food web 
structure failed to produce a response comparable 
to that of altered nutrient loading. Despite inferred 
changes in algal growth rates and in species com- 
position, total primary productivity and rates of 
hypolimnetic metabolism did not change. (Au- 
thor’s abstract) 

W89-07785 


RESPONSE OF ANABAENA AND SYNECHO- 
COCCUS TO MANIPULATION OF 
NITROGEN:PHOSPHORUS RATIOS IN A 
LAKE FERTILIZATION EXPERIMENT, 
Department of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 

J. G. Stockner, and K. S. Shortreed. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, = 1, p 1348-1361, November 1988. 6 fig, 3 
tab, 51 ref. 





Descriptors: *Cyanophyta, *Oligotrophic lakes, 


*Fertilization, *Nutrients, *Nitrogen, *Phospho- 
rus, *Eutrophication, Anabaena, Synechococcus, 
ig owe hy bacteria, Kenne- 


Limnology, scare 
dy Lake, British Columbia, 


Addition of inorganic N and P to selected areas of 
oligotrophic Kennedy Lake began in 1978 and 
resulted in development of late-summer blooms of 
the nitrogen-fixing cyanobacteria Anabaena circin- 
alis in 1981 and 1982. In subsequent years the 
blooms were successfully eliminated by increasing 
the molar N:P ratio of added nutrients to 35:1. The 
nutrient additions also resulted in dramatic in- 
creases in both autotrophic (predominantly Syne- 
chococcus sp.) and heterotrophic (bacteria) pico- 
plankton numbers, with respective maxima of 
400,000/ml and >4,000,000/ml. Chlorophyll con- 
centrations were generally <2 microgram/L 
during untreated conditions and increased to as 
much as 50 microgram/L during blooms. In the 
years following the Anabaena blooms, hypolimne- 
tic nitrate concentrations were significantly higher 
in the treated basin of the lake than they were in an 
adjacent untreated basin or than they were before 
the blooms. Development of nitrogen-fixing cyano- 
bacteria blooms independent on both a low N:P 
supply ratio and a sufficient P supply. (Author’s 
abstract) 

W89-07786 


EFFECT OF THE MT. MAZAMA ASHFALL ON 
THE PLANKTONIC DIATOM COMMUNITY 
OF LAKE WASHINGTON, 

Washington Univ., Seattle. Dept. of Zoology. 

S. E. B. Abella. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, part 1, p 1376-1385, November 1988. 6 fig, 
42 ref. NSF Grants DEB 81-03507 and BSR 82- 
10329. 


Descriptors: *Lake sediments, *Plankton, *Dia- 
toms, *Volcanic ash, *Paleolimnology, Silicon, 
Phosphorus, Light penetration, Mt. Mazama, Lake 
Washington. 


Preserved diatom assemblages are found in deep 
water sediments in Lake Washington above and 
below an ash layer originating from an eruption of 
Mt. Mazama 6800 B.P. Total abundance of frus- 
tules did not change after the ash event, but a 
significant shift in community structure occurred. 
Melosira italica var. subarctica increased after the 
ashfall, and Fragilaria crotonensis decreased. The 
changes most likely indicate an increase in the Si:P 
ratio and decreased light penetration in the eutro- 
phic zone during winter and spring. (Author’s ab- 


stract) 
W89-07787 


NEW METHODS FOR USING DIATOMS AND 
CHRYSOPHYTES TO INFER PAST PH OF 
LOW-ALKALINITY LAKES, 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W89-07818 


ALKALINITY GENERATION IN A_ SOFT- 
WATER LAKE: WATERSHED AND IN-LAKE 
PROCESSES, 

Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Limnologie. 

R. Psenner. 

Limnology and Oceanography LIOCAH, Vol. 33, 
4 6, p 1463-1475, November 1988. 8 fig, 4 tab, 42 
ref. 


Descriptors: *Acid rain effects, *Water chemistry, 
*Lakes, *Alkalinity, *Nitrogen, *Sulfur, *Iron, Ni- 
trification, Denitrification, Calcium, Magnesium, 
Lake sediments, Suspended solids, Sulfates, Ni- 
— Cycling nutrients, Watersheds, Mass trans- 
er. 


Alkalinity mass balance studies of the oligo-meso- 
trophic soft-water Piburger Sea (913 m above sea 
level) over a period of 11 yr showed annual rates 
of in-lake alkalinity generation from 24 to 144 
microequivalents/liter, or 0.33 to 1.97 equivalents/ 
sq m. From nitrogen, sulfur, and iron budgets, 


alkalinity generation rates of 21-38 microequiva- 
lents/liter/yr (0.37-0.52 equivalents/sq m/yr) were 
inferred. Reduction of the artificial deep-water dis- 
charge by approximately 40% led to doubling of 
the rates of in-lake alkalinity production. The proc- 
esses which generated alkalinity in the lake were 
release of calcium (37%) and magnesium (18%) 
from sediment or suspended matter and the reduc- 
tion of sulfate (20%), nitrate (16%), and iron (9%). 
Budget studies based on alkalinity measurements 
showed 12-21% lower values than the sum of 
alkalinity calculated from dissimilation and release. 
The difference can be explained by uncertainties in 
the measurement of elemental cycles in the water 
column (nitrogen fixation vs. denitrification) and 
sediments (Fe:S stoichiometry of iron sulfide pre- 
— and budget errors. The areal rate of net 
linity generation in the watershed of Piburger 
Sea accounted for 5-27% of that produced in the 
lake. As a whole, the catchment produced 100- 
500% of the in-lake alkalinity. (Author’s abstract) 
W89-07819 


DIAGENESIS OF MAGNETIC MINERALS IN 
THE RECENT SEDIMENTS OF A EUTROPHIC 
LAKE, 

University Coll., London (England). Palaeoeco- 
logy Research Unit. 

N. J. Anderson, and B. Rippey. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, p 1476-1492, November 1988. 11 fig, 3 tab, 
59 ref. 


Descriptors: ‘*Paleolimnology, ‘*Stratigraphy, 
*Minerals, *Magnetic studies, *Eutrophic lakes, 
*Diagenesis, *Lake sediments, Erosion, Manga- 
nese, Iron, Eutrophication, Phosphorus, Diatoms, 
Cycling nutrients, Oxidation-reduction potential, 
Stratigraphy. 


Magnetic mineral assemblages in lake sediments 
are usually interpreted as reflecting changing 
catchment erosion. Magnetic and chemical assem- 
blages in a small eutrophic lake (Lough Augher, 
Northern Ireland) suggest diagenetic dissolution of 
fine-grained magnetite, however, probably as a 
result of changing redox conditions associated with 
eutrophication. Water-column results show inter- 
nal cycling of Mn and Fe from the sediments into 
anoxic hypolimnion. Calculations suggest that late- 
summer hypolimnetic Fe concentrations are con- 
trolled by formation of authigenic vivianite; sedi- 
mentary pore-water concentrations of total soluble 
Fe and P suggest a similar process in the sedi- 
ments. The loss of Mn from the lake by diffusion 
from the sediment and washout at overturn is 
indicated by Mn budget calculations and by a 
marked decrease in its sedimentary concentration, 
reflecting onset of eutrophication as indicated by 
diatom biostratigraphy. The changes in the sedi- 
ment Mn profile are coincident with, and in some 
cases identical to, changes in several magnetic pa- 
rameters. The changes in magnetic stratigraphy 
suggest a coarsening of the magnetic grain size and 
reduction in the total concentration; agreement 
with chemical profiles indicative of changing 
redox suggest that this coarsening results from 
dissolution of fine-grained magnetite. Catchment 
stability, together with other stratigraphic profiles 
of eutrophication and changing redox, supports the 
conclusion that the magnetic profiles are reflecting 
in situ diagenetic changes rather than altered 
catchment processes. With the data available it is 
not possible to identify the actual dissolution proc- 
ess involved or to determine whether it is chemi- 
cally or bacterially controlled. (Author’s abstract) 
W89-07820 


CARBON CONVERSION EFFICIENCY FOR 
BACTERIAL GROWTH ON LIGNOCELLU- 
LOSE: IMPLICATIONS FOR DETRITUS- 
BASED FOOD WEBS, 

Texas Univ. at Austin, Port Aransas. Marine Sci- 
ence Inst. 

R. Benner, J. Lay, E. K’nees, and R. E. Hodson. 
Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, p 1514-1526, November 1988. 7 fig, 2 tab, 46 
ref. 
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*Wetlands, *Microbial degradation, *Salt marshes, 
Swamps, Marine bacteria, Estuaries, horus, 
Ammonia, Biomass, Ecosystems, Macrophytes, 
Cellulose. 


Carbon conversion efficiencies were determined 
for the bacterial utilization of lignocellulosic detri- 
tus in waters from an estuarine and a freshwater 
wetland. Conversion efficiencies during bacterial 
growth on lignocellulose averaged approximately 
30% in both estuarine (salt marsh) and ad Gedieniner 
(Okefenokee Swamp) samples. Estimates of bacte- 
rial growth efficiencies on refractory particulate 
detritus are twofold to threefold higher than previ- 
ous estimates owing, in large part, to the hi 
biovolume-to-carbon conversion factor (0.22 g C/ 
cu cm) used in the present study to convert bacte- 
rial biovolumes into units of carbon. Bacterial 
growth on lignocellulosic detritus was N limited in 
salt-marsh water and P limited in Okefenokee 
water; carbon conversion efficiencies increased to 
45% upon addition of ammonium and phosphate to 
salt-marsh and Okefenokee incubations, yee 
ly. These results indicate that bacterial biomass 
produced at the expense of lignocellulosic detritus 
is likely to be an important nutrient source to food 
webs in aquatic ecosystems with an abundance of 
macrophyte detritus and favorable conditions for 
microbial decomposition. (Author’s abstract) 
W89-07822 


RAPID CHANGES IN DISSOLVED HUMIC 

SUBSTANCES IN SPIRIT LAKE AND SOUTH 

FORK CASTLE LAKE, WASHINGTON, 

Sa Survey, Arvada, CO. Water Resources 
iv. 

D. M. McKnight, K. A. Thorn, and R. L. 

Wershaw. 

Limnology and Oceanography LIOCAH, Vol. 33, 

— 6, p 1527-1541, November 1988. 8 fig, 3 tab, 39 

ref. 


Descriptors: *Water chemistry, *Fulvic Acids, 
*Limnology, *Washington, *Volcanoes, *Water 
pollution effects, *Lakes, Organic acids, Organic 
matter, Mass spectrometry, Humic substances, Dis- 
solved organic compounds. 


One major effect of the eruption of Mount St. 
Helens, Washington, was a large increase of dis- 
solved organic material in the lakes of the area 
devastated near the volcano. Much of this material 
was aquatic fulvic acid derived from plants and 
soils from the surrounding watershed. During the 3 
yr after the eruption, substantial chemical changes 
occurred in the aquatic fulvic acid: a decrease in 
total sulfur content and in the content of aliphatic 
and heterocyclic sulfur groups; an increase in car- 
bohydrate content; an increase in the heterogeneity 
of the fulvic acid material; and a decrease in 
copper-complexing properties. Natural abundance 
C13-NMR (nuclear magnetic resonance spectra), 
also showed a progressive change in the distribu- 
tion of carbon atoms with aliphatic moieties be- 
coming more abundant than aromatic moieties. 
These changes were more likely to have been 
caused by alterations of fulvic acid molecules on 
exposure to sunlight, by oxygenated conditions, 
and by microbial transformation in the epilimnion 
rather than by new sources of fulvic acid. These 
results demonstrate that rapid changes may occur 
within the heterogeneous mixture of molecules 
comprising fulvic acid, which has been generally 
described as a refractory or stable pout of dis- 
solved organic material. (Author’s sheract) 
W89-07823 


CONTRIBUTION OF BACTERIA TO RELEASE 
AND FIXATION OF PHOSPHORUS IN LAKE 
SEDIMENTS, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Inst. of Aquatic Sciences. 

R. Gaechter, J. S. Meyer, and A. Mares. 
Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, p 1542-1558, November 1988. 8 fig, 2 tab, 36 
ref. 
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lakes, Oxidation-reduction potential, Iron, Model 
studies, Organic carbon, Metal complexes. 


Cycling of ouieee as the sediment-water inter- 
face is traditionally considered to be controlled by 
pH- and redox: t, abiotic processes, suc! 
as formation and dissolution of FEOOH-PO4 com- 
lexes. In this study, however, a large part of total 
Bi in sediments of Lake Sempach, an 87-m deep 


microorganisms rapi 
up and release soluble reactive P (SRP), aye pm 
on redox conditions, and that sterilization of 
sediments decreased their SRP sorption centaiie. 
In an in situ experiment conducted in the lake, 
bacteria also contributed considerably to SRP fixa- 
tion when water enclosed within a sediment flux 
chamber was reoxygenated following anoxia. 
Moreover, in that experiment and in data sets from 
several other lakes, anoxic ne peer Fe —s 
from sediments appeared to y uncoup 
As part of an ongoing revision of the classical 
model for P exchange across the sediment-water 
interface, these results provide direct evidence that 
fixation and release of SRP may be controlled 
partly by redox-dependent changes in microbial 
physiology, as well as by production and decom- 
a9 7 microbial biomass. (Author’s abstract) 

89-07824 


RELATIVE IMPORTANCE OF DENITRIFICA- 
TION AND NEAL BOGS. ASSIMILATION IN 
MIDCONTINENTAL 

Minnesota Univ., Minzeepols. Dept. of Civil and 
Mineral Engineerin 

N. R. Urban, S. J. Hisenreich, and S. E. Bayley. 
Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, p 1611-1617, November 1988. 4 tab, 31 ref. 
NSF Grant DEB 79-22142. 


Descriptors: *Cycling nutrients, *Wetlands, *Deni- 
trification, *Peat bogs, *Nitrates, Peat, Bogs, Ad- 
sorption, Nitrogen, Mosses, Air pollution, Fate of 
S lutants, Interstitial water, Nutrients, Through- 
all, Canada, Minnesota, Ontario. 


Denitrification rates measured in a Minnesota bog 
and a bog in western Ontario were similarly low 
(<0.20-2.28 micrograms/sq m/hr as N). Nitrate 
addition stimulated denitrification at the Minnesota 
bog, but <1% of added NO3(-)-N — ‘sq 
m) was denitrified in 24 hr. In the Ontario 
denitrification was not stimulated by NO3(-)-N 
application — g/sq m). Rates of NO3-)-N 
uptake by S a NOC) di x di by nitrate — 
tase activity assays 
cultures, were much .e™ 1085400 micro 
grams/sq m/hr (0.57-48.7 
rates of denitrification at com rable Nec , _ 
ings. Measurements of NO3(-) in pore water and 
moss throughfall confirm that Nos: ) disappears in 
the top 5-10 cm of moss. Plant uptake appears to be 
the dominant sink for NO3-) in midcontinental 
—- (Author’s abstract) 
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CONSIDERATIONS ON BENTHOS ABUN- 
DANCE IN FRESHWATERS, ITS FACTORS 


AND 
logit Academy of Sciences, Lomianki. Inst. Eko- 


Z eKajak. 

Internationale Revue der Gesamten Hydrobiologie 
— Vol. 73, No. 1, p 5-19, 1988. 9 3 61 
ref. 


Descriptors: *Population density, *Benthos, *Food 
— *Population dynamics, *Ecosystems, Aquat- 

_- ulations, Bottom sediments, Cycling nutri- 
ents, Trophic level, Decomposing organic matter, 
Predation, Biomass. 


The factors involved in variations in biomass and 
maximal biomasses in fresh water are reviewed. 
Trophic conditions are considered to be the main 
factor affecting both nonpredatory and predatory 
benthos abundance. Competition and predation by 
invertebrates seem to adjust the abundance of non- 
predatory benthos to trophic conditions; both of 
these processes are influenced by fish. Examples of 


the role of benthos in ecosystems are reviewed. 
Most benthic animals influence conditions in the 
surface layer of bottom deposits and adjacent 
water layer with their movements, stirring of the 
mud and water, removal and translocation of parti- 
cles, defecation and stimulation of bacterial activi- 
ty, including decomposition. (Friedmann-PTT) 
W89-07848 


THREE YEARS’ STUDY OF LIFE CYCLE, 
POPULATION DYNAMICS AND PRODUC- 
TION OF ASELLUS AQUATICUS L. IN A MA- 
CROPHYTE-RICH STREAM, 

Univ., Hilleroed (Denmark). Det 
Ferskvands-Biologiske Lab. 
T. M. Iversen, and J. Thorup. 
Internationale Revue der Gesamten Hydrobiologie 
po ng Vol. 73, No. 1, p 73-94, 1988. 11 fig, 8 
tab, 32 ref. 


Descriptors: *Aquatic productivity, *Stream biota, 
*Life wou *Crustaceans, *Macrophytes, *Popu- 
lation dynamics, Quantitative analysis, Lakes, 
Water pollution effects, Biomass, Aquatic popula- 
tion, Aquatic animals, Flow velocity, Ecosystems. 


Populations of A. aquaticus were sampled quantita- 
tively in 1979-82 at two localities in the river Susa, 
which has a slope of < 1 m/km and large vari- 
ations in Ihyte biomass, discharge and 
stream velocity. latter two differed significant- 
ly between years. A. aquaticus has 1-2 life cycles 
per year and summer and winter cohort produc- 
tion intervals of 85 and 290 days. Populations of A. 
aquaticus varied between 0 and 28,000 ind./sq m 
with an exponential increase in the spring and an 
exponential decrease in the autumn-winter. The A. 
aquaticus rate of decrease — between 0.62 and 
5.61%/d and i ing rate of 
elimination of the a oi biomass. Differ- 
ences between the two localities were due to dif- 
ferences in physical eneity. Production 
varied between 2.8 and 9.1 g DW/sq m/yr and 
between 12.9 and 55 g DW/sq m/yr at the two 
localities and P/B ratios were 7.4-9.9/yr. Physical 
limitations are thought to be most important for 
the mae of A. aquaticus in the Susa, and the 
macrophyte biomass played an important role in 
modifying the physical environment. In comparing 
stream with lake populations of A. aquaticus, maxi- 
mum densities, biomass and production occur in 
streams with low stream velocity or organic pollu- 
tion and Asellus rates of decrease in density are 
comparatively low in lakes, probably reflecti 
more stable lake environment. (Friedmann- 
W89-07850 





FEATURES OF VELLAYANI 

INDIA, 

Kerala Univ., Trivandrum (India). Dept. of Aquat- 
ic Biology and Fisheries. 

K. V. Jayachandran, and N. I. Joseph. 
Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 1, p 113-121, 1988. 


METEROLOGICAL AND HYDROGRAPHICAL 
LAKE, KERALA, 


Descriptors: *Lakes, *Limnology, *Meterological 
data collection, *Hydrologic properties, *Hydro- 
logic data collections, *India, Aquatic habitats, 
Manure, Aquaculture, Ecosystems. 


Meteorological, physical and chemical parameters 
of Vellayani Lake, Kerala, India, ty been ana- 
lyzed for twelve months (August 1980 to July 
1981). These parameters indicate that the lake is a 
stable ecosystem. The toot odo, the lake is 
descri its were calcu- 
lated between meterological and hydrographical 
parameters. The results indicate that the lake can 

be converted into a productive aquafarm by means 
of slight manuring. (Author’s abstract) 

W89-07852 


SUCCESSIONAL PATTERNS OF AQUATIC 
MACROPHYTES IN JEBBA LAKE, NIGERIA, 
Kainji Lake Research Inst., New Bussa (Nigeria). 
E. A. Obot, and I. G. Mbagwu. 

African Journal of Ecology AJOEDE, Vol. 26, 
No. 4, p 295-299, 1988. 


Descriptors: *Reservoirs, *Postimpoundment, 
*Limnology, *Succession, *Ecosystems, *Macro- 
ee *Lakes, *Aquatic plants, *Floating plants, 

igeria, Hydraulic properties, Cycling nutrients. 


Macrophyte succession in Jebba Lake, Nigeria, 
was observed thro! the first four years after 
impoundment. Two distinct seral phases, a floating 
fern phase and draw-down flora phase, could be 
crop The floristic composition of the ma- 
ps vegetation was also investigated to check 
mek nnag on the probable structure of the 
yte flora. Obligate floating macrophytes, 
ane as Pistia, Azolla, and Salvinia, failed to estab- 
lish in the lake as predicted, probably due to the 
high hydraulic turnover of the lake which would, 
ultimately, lower the concentration of nutrients 
available to the plants. However, rooted emergent 
macrophytes were observed to be more successful 
than would be expected from the predictions. 
(Friedmann-PTT) 
W89-07853 


ANAEROBIC BIODEGRADATION OF 2,4- 
DICHLOROPHENOL IN FRESHWATER LAKE 
SEDIMENTS AT DIFFERENT TEMPERA- 
TURES, 

Georgia Univ., Athens. Dept. of Microbiology. 
For primary bibliographic entry see Field 5B. 
W89-07858 


OPERATIONAL LIMING OF SURFACE 
WATERS IN SWEDEN, 

For primary bibliographic entry see Field 5G. 
W89-07878 


LIMING ACIDIC WATERS IN NORWAY: NA- 
TIONAL POLICY AND RESEARCH AND DE- 
VELO 


PMENT, 
For primary bibliographic entry see Field 5G. 
W89-07879 


LOCH FLEET - A RESEARCH WATERSHED 
LIMING PROJECT, 

For primary bibliographic entry see Field 5G. 
W89-07880 


UPDATE ON THE LAKE ACIDIFICATION 
MITIGATION PROJECT (LAMP), 

For primary bibliographic entry see Field 5G. 
W89-07881 


COOPERATIVE FEDERAL-STATE LIMING 
RESEARCH ON SURFACE WATERS IMPACT- 
ED BY ACIDIC DEPOSITION, 

For primary bibliographic entry see Field 5G. 
W89-07882 


OVERVIEW OF LAKE NEUTRALIZATION EX- 
PERIMENTS IN ONTARIO, 

For primary bibliographic entry see Field 5G. 
W89-07883 


LIVING LAKES: AN AQUATIC LIMING AND 
Ll RESTORATION DEMONSTRATION 


RAM, . 
For primary bibliographic entry see Field 5G. 
W89-07884 


CHANGES IN THE FISH COMMUNITY OF 
LIMED ery NEAR SUDBURY, ONTARIO: 
EFFECTS OF CHEMI NEUTRALIZA’ 

OR REDUCED ATMOSPHERIC DEPOSITION 
OF ACIDS, 


For primary bibliographic entry see Field 5G. 
W89-07886 


DOSE-RESPONSE ee FOR 


For primary bibliographic entry see Field 5G. 
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LIMING OF LAKES, RIVERS AND CATCH- 
MENTS IN NORWAY, 

For Se" bibliographic entry see Field 5G. 
W89-07888 


LAKE LIMING IN DIFFERENT TYPES OF 
ACID LAKES ny VARIOUS TYPES OF 
CALCITE POWDERS AND METHODS, 

For alten” bibliographic entry see Field 5G. 


EFFECTS OF LAKE LIMING ON PHYTO- 
PLANKTON PRODUCTION IN ACIDIC ADI- 
RONDACK LAKES, 

For primary bibliographic entry see Field 5G. 
W89-07890 


EVALUATION OF NEW YORK STATE LAKE 
LIMING DATA AND THE APPLICATION OF 
MODELS FROM SCANDINAVIAN LAKES TO 
ADIRONDACK LAKES, 

For primary bibliographic entry see Field 5G. 
W89-07891 


DIFFERENCES IN PRE- AND POST-TREAT- 
MENT WATER QUALITIES FOR TWENTY 
LIMED 


LAKES, : 
For primary bibliographic entry see Field 5G. 
W89-07892 


LOCH FLEET AND OTHER CATCHMENT 
LIMING PROG 

For primary bibliographic entry see Field 5G. 
W89-07897 


HYDROCHEMICAL BUDGET CALCULA- 
TIONS FOR PARTS OF THE LOCH FLEET 
CATCHMENT BEFORE AND AFTER WATER- 
SHED LIMING, 

For primary bibliographic entry see Field 5G. 
W89-07898 


EXPERIMENTAL LIMING OF WATERSHEDS: 

AN INTERNATIONAL COOPERATIVE 

EFFORT BETWEEN THE UNITED STATES 

AND WEST GERMANY, 

For primary bibliographic entry see Field 5G. 
W89-07900 


DETERMINATION OF WATER QUALITY IN 
RESERVOIRS FROM DATA OF ON-SITE OB- 
SERVATIONS, 

A. A. Sokolov. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 252-257, October 1988. 4 tab, 13 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 4, p 44-48, April 1988. 


Descriptors: *Model studies, *Mathematical 
models, *Numerical analysis, *Water quality, 
*Reservoirs, Pollutant identification, USSR, Ther- 
mal stratification, Nitrates, Sulfates, Biochemical 
oxygen demand, Phosphorus. 


A model of the paul of water in a reservoir and 
in its individ stretches was examined with 
regard to four properties: (1) realisticness, (2) accu- 
racy, (3) generality, and (4) 0; timality of detail. 
= — ical into eggs t . = my of 

ydrolo regime, allochthonous and au- 
tochthonous pollution and processes of self-purifi- 
cation and utilization of materials by aquatic orga- 
nisms. It can be recommended for predicting the 
hydrochemical regime of planned reservoirs and 
their stretches. By changing the input parameters 
within certain limits one can determine ways of 
optimizing the water quality regime in water 
bodies and, consequently, the state of aquatic eco- 
systems with minimizing economic expenditures. 
The model is intended for calculating the volume- 
averaged concentrations of materials in the absence 
of concentrated intense sources of pollution (for 


example, wastewaters). Verification of the calcula- 
tion model for individual stretches of a water body 
was carried out on the Upper Desna reservoir 
using observations from 1582. The verification 
process used 18 water quality indices including: the 
ions HCO3(-), SO4(--), cl(-), Ca(+ +), Mg(+ +), 
Na(+), K(+); color; 5-day BOD; dichromate 
oxygen consumed; ammonium nitrogen; nitrate-N; 
nitrite-N; organic N; and inorganic and organic 
phosphorus. On-site investigations showed that 
thermal stratification is observed in the reservoir 
during the cold and warm seasons, which deter- 
mined the vertical inhomogeneity of a number of 
water quality indices. A check for stratified non- 
conservative indices showed its substantially in- 
creased accuracy compared with other models. An 
evaluation of the model showed that for all groups 
of ingredients, the model is effective in 60 to 65% 
of the cases, not very effective in about 30% of the 
cases, and erroneous in 5-10% of the cases. The 
proposed evaluation criteria can be recommended 
in the practice of checking mathematical water 
quality prediction models. (Miller-PTT) 
W89-07910 


EQUIPMENT FOR MEASURING CURRENT 
VELOCITY, WATER TEMPERATURE, AND 
SUSPENDED SEDIMENT CONCENTRATION 
IN A RESERVOIR, 

For primary bibliographic entry see Field 7B. 
W89-07911 


PHYTOPLANKTON NUTRIENT LIMITATION 
IN COLORADO MOUNTAIN 

Colorado Univ. at Boulder. Dept. of Environmen- 
tal, Population, and ap Biology. 

D. P. Morris, and W. Lewis 

Freshwater Biology FWBLAB, Vol. 20, p 315- 
327, 1988. 3 fig, 4 tab, 54 ref. 


Descriptors: *Lakes, *Mountain lakes, *Colorado, 
*Limiting nutrients, *Limnology, *Phytoplankton, 
Nitrogen, Phosphorous, Nutrient limitation. 


Limiting nutrients for phytoplankton were studied 
experimentally in eight mountain lakes of central 
Colorado between May and November of 1984. 
Five categories of phytoplankton limitation were 
identified: (1) no limitation, (2) nitrogen limitation, 
(3) phosphorous limitation, (4) concurrent limita- 
tion (stimulation only by simultaneous additions of 
nitrogen and phosphorous), and (5) reciprocal limi- 
tation (stimulation by addition of either nitrogen or 
phosphorous). The phytoplankton communities of 
three lakes were primarily nitrogen-limited, one 
was primarily phosphorous limited, and four 
showed primarily combined limitation (concurrent 
or reciprocol). Switching between categories of 
limitation was also observed within the lakes. Ni- 
trogen was the most frequently limiting nutrient; 
Nitrogen, alone or in combination with phospho- 
rous, accounted for 79% of all observed instances 
of limitation. Nine indices were tested for effec- 
tiveness in ——. phytoplankton limitation by 
nitrogen and — orous. The best indices for 
discriminating all limitations were ratios of dis- 
solved inorganic nitrogen:total phosphorous (84% 
accuracy) and dissolved inorganic nitrogen:total 
dissolved phosphorous (80% accuracy). The effec- 
tiveness of these indices may be explained by the 
degree to which they represent nitrogen and phos- 
phorous fractions actually available to the phyto- 
plankton. (Author's abstract) 


VERY HIGH SECONDARY PRODUCTION AT 
A LAKE OUTLET, 

Goldsmiths’ Coll., London (England). Dept. of 
Life Sciences. 

R. S. Wotton. 

Freshwater Biology FWBLAB, Vol. 20, p 341- 
346, 1988. 1 fig, 3 tab, 40 ref. 


Descriptors: *Limnology, *Lakes, *Secondary 
productivity, *Macroinvertebrates, *Larvae, *Pop- 
ulation density, Biomass, Eutrophic lakes. 


Population dynamics were studied for Simulium 
noelleri at a lake outlet where population density 
exceeded 1,000,000 individuals per sq m on some 
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occasions and the aggregated larvae had the ap- 
pearance of a dense pile carpet. As macroinverte- 

ulation Guuidlen ef of this magnitude are 
unusual in aquatic systems, especially lotic ones, 
production was calculated to: (1) compare with 
estimates for black fiy larvae at various other sites, 
and (2) com; > witl i i 


e outlet in southern England. In the first two (or 
three) summer development was syn- 
chronous and this allowed the calculation of their 

ee by the instantaneous growth 
method. production of the two summer gen- 
erations was, respectively, 229.1 g C per sq m (7.4 
g C per sq m per day) and 185.5 g C per sq m (8.8 
g C per sq m per day). The contribution of the 
third summer generation, and the overwintering 
generation, to annual production would be less 
than that of the first two summer generations. 
Nevertheless, annual production exceeded 500 g C 
per sq m at this site. Since larvae are suspension 
feeders, they capture the rich supply of particulate 
and dissolved organic material which passes over 
them after export from the lake. As food is brought 
to the larvae, they only require space for attach- 
ment and can thus build up very high population 
densities. The high ae seg densities resale i ina 
high biomass and, therefore, in the high levels of 
production. (Miller-PTT) 
W89-07914 


CHLOROPHYLL A DETERMINATION OF 
PERIPHYTON ON SEDIMENTS: IDENTIFICA- 
TION OF PROBLEMS AND RECOMMENDA- 
TION OF METHOD, 

Lund Univ. (Sweden). Dept. of Ecology. 

For primary bibliographic entry see Field 7B. 
W89-07915 


MANIPULATION OF CHEMISTRY AND PHY- 
TOPLANKTON BY HYDROLOGICAL INTER- 
VENTION: A WHOLE LAKE EXPERIMENT IN 
THE NORTHERN 


NETHERLANDS, 
—_ Inst., Oosterzee (Netherlands). Tjeu- 
kemeer Lal 
For rota bibliographic entry see Field 5G. 
W89-07916 


LIMNOLOGICAL IMBALANCES: AN ANTIPO- 
DEAN VIEWPOINT, 

Institute of Ecosystem Studies, Millbrook, NY. 
W. D. Williams. 

Freshwater Biology FWBLAB, Vol. 20, p 407- 
420, 1988. 81 ref. 


Descriptors: *Limnology, *Rivers, *Lakes, Species 
diversity, Saline lakes, Tropical regions, Arid 
lands, River Continuum Concept, Temperate zone. 


It is argued that modern limnology is excessively 
concerned with the study of fresh waters in the 
northern temperate region. Limnology has been 
unbalanced in its interests and emphases and, as a 
result, many widely held limnological concepts 
need revision. The genesis of the argument is out- 
lined. It involved the initial assumption that Aus- 
tralia was limi y distinctive. Later, it was 
realized that since most of the world is semi-arid, 
tropical or semi-tropical, Australia was much less 
distinctive than originally thought. Other limnolo- 
gical assumptions considered concern saline lakes 
and salinization, the importance and nature of tem- 
porary bodies of standing fresh water, biological 
diversity in tropical freshwaters, the Se 
importance of permanent freshwater lakes, and 

global applicability of the River Continuum Com 
cept. Some widely held views on these matters are 
erroneous. Thus, saline lakes are more important 
(scientifically and commercially) and 

than is generally thought. Salinization is a signifi- 
cant environmental hazard for many rivers in semi- 
arid regions. Tem oe bodies of standing fresh 
water are geograp! ly read and abundant 
aquatic environments with 

and in which many species i 

tions and low dispersal abilities. Biological diversi- 
ty appears to be low in tropical fresh waters. 
Permanent freshwater lakes are perhaps less impor- 
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tant loci for the evolution of the freshwater biota 
than generally thought, temporary fresh waters 
more so. The River Continuum does not seem to 
be applicable to many running waters outside the 
etm 5 temperate region. A number of suggestions 
are made of how a better balance in limnology 
may be arrived at and how a more globally com- 
prehensive intellectual framework may be built. 
Suggestions include: (1) an increased awareness of 
the frequently different natures of waters within 
and beyond the northern temperate region, (2) 
recognition of the —_—_ benefits to be gained 
from the study of waters outside the northern 
tem te region, and (3) increased caution in the 
application of many current limnological concepts 
to waters outside the northern temperate region. A 
number of constraints are placed upon limnologists 
domiciled outside North America or Europe in- 
cluding the need to use English, current trends in 
funding for limnological research, and inequalities 
in the distribution of knowledge. (Author’s ab- 
stract) 

W89-07917 


SIZE-STRUCTURE AND PRODUCTIVITY OF 
THE PLANKTON COMMUNITY OF AN ETH- 
IOPEAN RIFT VALLEY LAKE, 

Waterloo Univ. (Ontario). Dept. of Biology. 

W. D. Taylor, and Z. Gebre-Mariam. 

Freshwater Biology FWBLAB, Vol. 21, p 353- 
363, 1989. 7 fig, 3 tab, 45 ref. 


Descriptors: *Limnology, *Lakes, *Productivity, 
*Plankton, *Ethiopia, Biomass, Primary productiv- 
ity, Tropical regions. 


A broad description of the plankton community of 
Lake Awassa, a polymictic freshwater lake in the 
Ethiopian part of the rift valley of east Africa is 
given. Despite intermittent stratification, there is 
little vertical heterogeneity in pico-, nano- or mi- 
croplankton biomass. Some chemical constituents 
(02, NH4, NO3) showed strong vertical differ- 
ences as the hypolimnion quickly became anoxic 
following stratification. ytoplankton biomass 
and activity is dominated by small Cyanobacteria, 
although the colonial green alga Botryococcus is 
also important. Primary productivity probably was 
limited only by the relationship of light penetration 
to mixing depth during our experiments, although 
neither phosphate nor inorganic nitrogen are so 
abundant that their exhaustion during prolonged 
stratification is precluded. Zooplankton biomass 
was dominated by small cyclopoid Crustacea, 
which were mostly absent from surface waters. 
Cladocera were small and in very low abundance; 
ciliates and rotifers were more abundant, and prob- 
ably were the important grazers. Is is speculated 
that the present plankton community is sustained 
by strong vertebrate planktivory in the absence of 
effective piscivores. (Author’s abstract) 

W89-07918 


IN VIVO ALGAL FLUORESCENCE, SPEC- 
TRAL CHANGE DUE TO LIGHT INTENSITY 
CHANGES AND THE AUTOMATIC CHARAC- 
TERIZATION OF ALGAE, 
Freshwater Biological Association, 
(England). 

For primary bibliographic entry see Field 7B. 
W89-07919 


Ambleside 


MEASURING TALLING’S ‘ELEMENT OF 
CHANCE IN POND POPULATIONS’, 
Edinburgh Univ. (Scotland). Dept. of Forestry and 
Natural Resources. 

M. Jeffries. 

Freshwater Biology FWBLAB, Vol. 21, p 383- 
393, 1989. 4 fig, 5 tab, 19 ref. 


Descriptors: *Limnology, *Ponds, *Population dy- 
namics, *Fauna, *Multivariate analysis, Physical 
properties, Chemical properties, Community struc- 
ture, Drying/flooding cycle, Marshes. 


A series of small seasonal pools on a freshwater 
marsh was used to estimate the element of chance 
in animal community patterns. The pools were 
artificially created in 1963. They were all the same 
age, size, shape, depth and had the same substrate. 


Other physico-chemical parameters and the faunas 
were sampled. Community assemblages were ana- 
lyzed using multivariate classification and ordina- 
tion (TWINSPAN and DECORANA) and related 
to physico-chemical characteristics. Communities 
correlated with distance of pools from permanent 
water and annual drying/flooding regimes. TWIN- 
SPAN analysis in 1987 was used to identify co- 
occurring groups of animals and the sets of ponds 
with each group was associated. The presence or 
absence of a taxon from a pool within a set in 
which it otherwise commonly occurred was used 
as a measure of the element of chance. The mean 
occurrence of taxa in pools in which they were 
expected was 79.6 + or - 16.2%. The mean occur- 
rence in pools in which they were not expected 
was 10.9 + or - 10.5%. (Author’s abstract) 
W89-07920 


SPECIES RECORDS OF THE RIVER PRAWN 
MACROBRACHIUM (DECAPODA: NATAN- 
TIA: PALAEMONIDAE) FROM LAKE CUBHU, 
ZULULAND, NATAL, 
Rand Afrikaans Univ., Johannesburg (South 
Africa). Dept. of Zoology. 

H. J. Schoonbee, M. Cort, J. T. Ferreira, and J. G. 
J. Visser. 

Water SA WASADYV, Vol. 15, No. 1, p 49-51, 
January 1989. 1 fig, 26 ref. 


Descriptors: *South Africa, *Prawns, *Crusta- 
ceans, *Taxonomy, *Lakes, *Limnology, Species 
composition, Aquatic habitats, Aquaculture. 


In three visits in 1982 and 1983, five species of the 
river prawn belonging to the genus Macrobra- 
chium were collected from lake Cubhu in Zulu- 
land, Natal. Of these, M. australe was recorded for 
the first time in Africa. A brief description is given 
of the lake, its water quality conditions at the time 
of the survey, and the major vegetation types 
fringing or occurring in the littoral zone of the 
lake. Lake Cubhu has a total surface area of 464 
ha, with a maximum and mean depth of just under 
4 m and 2.5 m, respectively. The water is soft and 
poor in nutrient loads. The vegetation of the lake 
consists of a swamp forest which covers approxi- 
mately 25 ha. The taxonomic status and flaheries 
status of some of the species are discussed. Macro- 
brachium petersii, a river prawn endemic to South 
Africa, may have worthwhile aquaculture poten- 
tial (under local environmental conditions) because 
of the size it may attain. (VerNooy-Ptt) 

W89-07928 


EFFECT OF COPPER ON NITROUS OXIDE 
REDUCTION IN FRESHWATER SEDIMENT, 
Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

For primary bibliographic entry see Field 5C. 
W89-07950 


CHIRONOMIDS OF SOME ESTONIAN DYS- 
TROPHIC AND DYSEUTROPHIC LAKES 
(KHIRONOMIDY NEKOTORYKH DISTROF- 
NYKH I DISEVTROFNYKH OZER ESTONID, 
Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

K. Kangur. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia. (Proceedings of the Academy of Sciences 
of the Estonian SSR. Biology.) ETATAW, Vol. 
36, No. 3, p 236-243, 1987. 1 fig, 2 tab, 9 ref. 
English summary. 


Descriptors: *Limnology, *Chironomids, *Bio- 
mass, *Species diversity, *Dystrophic lakes, *Esto- 
nia, Fertilizers, Eutrophication, Water poiiution 
effects, Oligotrophic lakes. 


Estonian dystrophic lakes are poor in chironomids. 
In 7 lakes out of 10 studied their distribution densi- 
ty did not exceed 500 ind./sq m and biomass 1 g/sq 
m. The larger biomass of chironomids is due to the 
occurrence of large larvae of Chironomus, which 
refers to the rise of the trophic level of these lakes. 
Chironomids are often absent in the profundal of 
deep (stratified) lakes where O2 is usually lacking 
and H2S present. The mean distribution density of 
chironomids in dystrophic lakes is practically on 
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the same level as in oligotrophic and semidystro- 

hic lakes but essentially lower than in eutrophic 
Goes. In all dystrophic lakes with comparative 
data available the biomass of chironomids in the 
1980s was larger than 20-30 years ago. These 
changes are evidently due to eutrophication. The 
species diversity of chironomids in dystrophic 
lakes is not rich (5-16 species per lake) and includes 
non-specific species. Besides the eurytopic Procla- 
dius, ga oy gr. longiventris is widely distribut- 
ed (in 7 lakes out of 10). The indicator species of 
dystrophic conditions Zalutschia zalutschicola 
occurs in two lakes under study at the present 
time. The dyseutrophic lakes studied (2 lakes) are, 
according to both quantitative and qualitative (16- 
48 species) indices, richer in chironomids than the 
dystrophic lakes. In the shallow Lake Valguta 
Mustjarv the biomass of chironomids increased 
more than tenfold during a few years due to the 
inflow of fertilizers (from 2.9 + or - 1.7 g/sq m in 
1979 up to 36.3 + or - 3.5 g/sq m in 1983). It 
serves as a typical example of the changes in the 
bottom fauna as a result of anthropogenic eutroph- 
ication. That was caused by an increase in the 
abundance of large larvae of Chironomus plumosus 
during this period (from 57 + or - 44 ind./sq m up 
to 778 + or - 149 ind./sq m). In 1984 after ceasing 
the cultivation of turf on the catchment area of the 
lake the biomass of chironomids decreased while 
the eutrophic Ch. plumosus remained a dominant 
species in the bottom fauna as before. At the same 
time several species sensitive to eutrophication (Pa- 
gastiella orophila, Polypedilum bicrenatum) disap- 
peared almost totally. (Author’s abstract) 
W89-07970 


PHOSPHATE UPTAKE BY MICROBIAL AS- 
SEMBLAGES: MODEL REQUIREMENTS AND 
— OF EXPERIMENTAL METH- 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

S. J. Tarapchak, and L. R. Herche. 

Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 17-25, January-March 1989. 5 fig, 1 
tab, 38 ref. 


Descriptors: *Phosphates, *Aquatic bacteria, 
*Mathematical models, *Cycling nutrients, *Lim- 
nology, *Limiting nutrients, Path of pollutants, 
Oligotrophic lakes, Statistical analysis, Phospho- 
Tus. 


A compound Michaelis-Menten model provides a 
conceptual framework for analyzing substrate-de- 
pendent phosphate (P) uptake by natural microbial 
assemblages. Phosphate uptake can be separated 
into three substrate domains: a region near ambient 
P concentrations, an intermediate region, and a 
high-substrate region representing substrate satura- 
tion of microbial uptake sites. Simulated P uptake 
for hypothetical microbial communities, ranging 
from non-phosphorus-limited to multiple-nutrient- 
limited communities, shows that (1) commonly 
used high-level P addition schemes will underesti- 
mate community uptake rates near natural ambient 
P concentrations in phosphorus-stressed systems 
by at least an order of magnitude, and (2) devi- 
ations from the simple Michaelis-Menten model 
may be widespread in nature, eens | in highly 
phosphorus-stressed or multiple-nutrient-limited 
systems. A P uptake experiment on a natural mi- 
crobial re from a phosphorus-limited oli- 
gotrophic lake illustrates application of the com- 
pound model and statistical procedures for analyz- 
ing data. An empirical procedure, based on the 
concept of substrate-dependent continuity in P 
uptake, is proposed to determine if P addition 
schemes are = to estimate uptake constants 
near ambient lakewater P concentrations. (Au- 
thor’s abstract) 

W89-07980 


SOCIO-ECONOMIC IMPORTANCE OF LAKE 
PEIPUS PEIPSI JARVE SUTSIAAL-MAJAN- 
DUSLIKUST TAHTSUSEST), 

Akademiya Nauk Estonskoi SSR, Tallinn. Majan- 
duse Inst. 

P. Marksoo. 





Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 111-117, 1987. 1 
tab, 20 ref. English summary. 


Descriptors: *Social impact, *Economic impact, 
*Lake Peipus, *Lakes, *Water pollution, *Lake 
fisheries, Recreation facilities, USSR, Estonia. 


Lake Peipsi is the fifth largest lake in Europe and 
one of the richest in fish. The water resources of 
the lake for the Estonian SSR can be estimated as 
practically inexhaustible. Lake Peipsi produces 
9000-12000 tons of fish per year and dave are wide 
opportunities for improving the fishery and recre- 
ational facilitics. The lake assimilates and decom- 
poses large quantities of pollutants every year, and 
has an essential influence on the hydrology and 
climate of the surrounding areas. As an environ- 
ment stabilizing and improving factor, Lake Peipsi 
is of great socioeconomic importance. (Author’s 
abstract) 

W89-08006 


LAKE PEIPSI: A SOURCE OF WATER 
SUPPLY FOR NORTH ESTONIA (PEIPSI 
JARV POHSA-EEST: VEEALLIKANA), 
Akademiya Nauk Estonskoi SSR, Tallinn. 

J. Leetsar, and K. Turk. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 118-121, 1987. 1 
fig. English summary. 


Descriptors: *Lake Peipus, *Estonia, *Limnology, 
*Water management, *Water resources develop- 
ment, *Water demand, *Water supply, Waterways, 
Minerals, USSR, Costs, Lakes. 


The problems of water management of North Es- 
tonia SSR are associated directly or indirectly with 
the presence of mineral deposits in this region. 
Presently the demand for water exceeds the local 
water resources. The prospective water supply is 
the water resources of Lake Peipsi. The scheme 
and the technical-economic basis of the Lake 
Peipsi-Tallinn waterway have been pro . By 
the use of the waterway the demands of all water 
consumers of North Estonia will be satisfied. Thus 
Lake Peipsi is of great economic significance to the 
development of industry, agriculture and towns of 
the region. The costs of building the waterway 
should be included in the cost of the excavation of 
mineral deposits in North Estonia. (Author’s ab- 
stract) 

W89-08007 


SYSTEMS OF CURRENTS OF LAKE PEIPSI 
(SISTEMY TECHENII CHUDSKOGO OZERA), 
Akademiya Nauk SSSR, Novosibirsk. Inst. Gidro- 
dinamiki 

V. Kvon, T. Filatova, and A. Jaani. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia (Proceedings of the Academy of Sciences of 
the Estonian SSR. Biology) ETATAW, Vol. 6, 
No. 2, p 122-132, 1987. 4 fig, 22 ref. English 
summary. 


Descriptors: *Lake Peipus, *Limnology, *Water 
currents, *Wind-driven currents, *Water circula- 
tion, USSR, Model studies, Lakes. 


Data of several measurements and the results of 
calculations performed on the basis of the three- 
dimensional unsteady model reveal that there are 
two main types of current systems which can be 
divided into two subtypes. The formation of a 
current depends on the direction of the wind. The 
system of currents consists of two layers. In the 
upper third of the lake the current mainly moves in 
the direction of the wind. Two circulations are 
formed in the lower two-thirds of the lake. With 
the east and west winds the north and south circu- 
lations are formed. If the west winds predominate 
the north circulation is anticyclonal and the south 
one is cyclonal; with the east winds the direction 
of the circulation is the opposite. In the case of the 
north and south winds two steady circulations are 
formed; with the north winds the west circulation 
is cyclonal; with the south winds the direction of 
the circulations is the opposite. (Author’s abstract) 
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HYDROCHEMICAL STATE OF LAKE PEIPSI- 
PIHKVA IN JUNE 1985 (GIDROKHIMICHES- 
KOE SOSTOYANIE VOD PSKOVSKO CHUDS- 
KOGO OZERA V IYUNE 1985 G), 

Akademiya Nauk Estonskoi SSR, Tallinn. Inst. 
Khemecheckoi i Biologicheskoi Fiziki. 

A. Pihlak, E. M , A. Lindpere, A. Milius, 
and H. Starast. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 133-145, 1987. 
28 fig, 4 tab, 8 ref. English summary. 





Descriptors: *Lake Peipus, *Chemical com; 
tion, *Minerals, *Nutrients, *USSR, *Water c! 
istry, *Limnology, Hydrogen ion concentration, 
Turbidity, Hardness, Sodium, Calcium, Ammoni- 
um, Iron, Chlorides, Sulfates, Bicarbonates, Ni- 
trates, Nitrites, Oxygen, Phosphates, Silicates, 
Carbon dioxide, Magnesium, Organic matter, 
Chlorophyll, Nitrogen, Potassium, Phosphorus, 
Phytoplankton, Fertilizers, Decomposing organic 
matter, Contour maps, Computer models, Lakes, 
Chemical properties. 


A complex hydrochemical study of Lake Peipsi- 
Pihkva involving determination of the main physi- 
cal characteristics (pH, turbidity) and chemical 
composition (Na, K, Ca, Mg, NH4, total Fe, Cl, 
S04, HCO3, NO2, NO3, O02, PO4, CO2, SiO2, 
organic matter, chlorophyll) of the lake water at 27 
locations, as well as computer modeling and data 
cross-correlation, was carried out in June 1985. 
The chemical data are presented as computer-gen- 
erated contour maps. The nutrient (N+P+K) 
content is largest in the southern part of the Peipsi 
euphotic zone due to influx of drainage water rich 
in agricultural fertilizers. The content of several 
kinds of phytoplankton and organic matter is pro- 
portional to P and N concentrations, but not relat- 
ed to K. Water hardness and mineral content (Ca, 
Mg, HCO3, SO4) is larger in the northern part of 
the lake. P outflow is smaller than influx due to 
precipitation with decaying organic matter. Chlo- 
rophyll content is inversely proportional to the 
concentration of SO4, which also increases to- 
wards the north. (Author’s abstract) 

W89-08009 


WATER CHARACTERISTICS OF LAKE 
PEIPSI-PIHKVA AND THEIR CORRELATION 
WITH NUTRIENTS (PEIPSI-PIHKVA JARVE 
VEE OMADUSED IA NENDE SEUS BIOGEEN- 
SETE ELEMENTIDEGA), 

Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

A. Lindpere, H. Starast, A. Milius, and A. Pihlak. 
Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 146-155, 1987. 2 
fig.? t 2 tab, 12 ref. English summary. 


Descriptors: *Lake Peipus, *Water properties, 
*Water quality, *Water chemistry, *Limnology, 
*Nutrients, *Nitrogen compounds, *Phosphorus 
compounds, Eutrophication, Hydrogen ion con- 
centration, Transparency, Lakes, USSR, Chemical 
properties, Organic compounds. 


This study discusses the water characteristics of 
Lake Peipsi-Pihkva and changes in the concentra- 
tion of total phosphorus and total nitrogen. Both 
the content of nutrients and water characteristics 
(color transparency, pH, organic substances) are 
unstable and fluctuate significantly between differ- 
ent geographical locations in the lake. All the 
characteristics studied are indicative of trophic 
conditions and change with lake eutrophication. 
The trophic level of the lake and char- 
acteristics depend on the content of P and N 
compounds. It is statistically shown that together 
with the decrease of the P and N content and, 
consequently, the level of the trophic state, charac- 
teristics of water in the lake are improved: the 
content of organic substances decreases and the 
transparency increases. The pH also increases 
since, in the formation of hydrogen ions, carbon 
dioxide released in the destruction of organic sub- 
stances appears to be decisive. In order to maintain 
or improve the quality of water in Lake Peipsi it is 
necessary to inhibit the inflow of P compounds 
into the lake. (Author’s abstract) 

W89-08010 


WATER CYCLE—Field 2 
Lakes—Group 2H 


FORMATION OF THE POLLUTION LOAD OF 
LAKE PEIPSI-PIHKVA  (PEIPSI-PIHKUA 
pe REOSTUS KOORMUSE FORMEERU- 


EST), 
Akademiya Nauk Estonskoi SSR, Tallinn. 
For primary bibliographic entry see Field 5B. 
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PRODUCTION OF POTAMOTHRIX HAM- 
MONIENSIS (OLIGOCHAETA, TUBIFICIDAE) 
IN THE PROFUNDAL OF LAKE PEIPSI a, 
DUKTSIYA POTAMOTHRIX HAMMO!) 

SIS (OLIGOCHAETA TUBIFICIDAE) PROFUN- 
DALI CHUDSKOGO OZERA), 

Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

H. Timm. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 162-166, 1987. 2 
tab, 28 ref. English summary. 


Descriptors: *Aquatic productivity, *Benthic 
fauna, *Lake Peipus, *Lakes, *Oligochaetes, *Tu- 
bificids, Population dynamics, Growth rates, Bio- 
mass, Potamothrix, USSR. 


The production of Potamothrix hammoniensis, the 
most common tubificid species in Lake Peipsi, was 
studied during 1984-85 on the profundal sampling 
areas. Two estimating were used: the 
rate eer and the elimination 
method. population of P. hammoniensis usual- 
ly consists of three cohorts. The most rapid 
growth occurs in late autumn and goes throughout 
the winter. The breeding begins in early spring. 
Production in the southern area was somewhat 
higher than in the northern one. The annual pro- 
duction/biomass coefficient for the ice-free period 
was 0.8-0.9 for the northern and 1.4 for the south- 
ern area. The average production (live weight) for 
all profundal samples was 0.9 g/sq m, 3.9 kJ/sq m 
or 1700 t for the ice-free period in 1984; 1.7 g/sq 
m, 7.0 kJ/sq m or 3100 t from May 1984 to May 
1985; 1.7 g/sq m, 7.0 kJ/sq m or 3100 t for the ice- 
free period in 1985. (Author’s abstract) 
W89-08012 


NICHE EXTENSION OF AQUATIC MACRO- 
PHYTES IN HYDROLAKES: PREDICTIVE AS- 
SESSMENT OF ENVIRONMENTAL IMPACTS, 
Norsk Inst. for Vannforskning, Oslo. 

B. Rorslett. 

Internationale Revue der Gesamten SRI"? 
IGHYAZ, Vol. 73, No. 2, p 129-143, 1988. 7 fig, 1 
tab, 38 ref, append. 


Descriptors: *Reservoirs, *Limnology, *Macro- 
hytes, *Submerged plants, *Niches, *Water level 
juctuations, *Hydroelectric power, *Mathematical 

models, Lakes, Ecosystems, Isoetes, Sensitivity 

analysis, Norway. 


A statistical model for the survival (potential) 
niche size of submerged macrophytes is related to 
fluctuating water levels. Designated as the spatial 
survival niche model (SSN), this model describes 
the potential niche by means of a product of spatio- 
temporal mortality functions. The SSN model en- 
ables quantitative estimates of the niche’s width, 
central location, and percentile points. The model 
is corroborated by an extensive Isoetes lacustris 
data set from 17 Norwegian lakes, which included 
hydro-electric lakes (hydrolakes) as well as non- 
impacted lakes. The close fit between model pre- 
diction and the macrophyte’s actual spatial per- 
Pesce gn is remarkable and encouraging from an 
impact assessment point of view. Sensitivity analy- 
és demonstrated the significance of underwater 
light field parameters for the niche size attained. 
(Author's abstract) 
W89-08027 


INTERRELATIONS BETWEEN  PHYTO- 
PLANKTON, SUBMERGED MACROPHYTES, 
BLACK SWANS (CYGNUS ATRATUS) AND 
ZOOPLANKTON IN A SHALLOW NEW ZEA- 
LAND LAKE, 

Otago Univ., Dunedin (New Zealand). Dept. of 
Surgery. 





Field 2—WATER CYCLE 
Group 2H—Lakes 


S. F. Mitchell, D. P. Hamilton, W. S. MacGibbon, 
P. K. B. Nayar, and R. N. Reynolds. 

Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 2, p 145-170, 1988. 7 fig, 6 
tab, 87 ref. 


Descriptors: *Shallow water, *Population dynam- 
ics, *Limnology, *New Zealand, *Lakes, *Ecosys- 
tems, *Phytoplankton, *Macrophytes, *Submerged 

lants, *Zooplankton, *Swans, Algae, Nutrients, 
Fecsphioves, Nitrogen, Chlorophyll a, Empirical 
models, Tomahawk Lagoon. 


Different features of the limnology of Tomahawk 
Lagoon, a shallow, hypertrophic New Zealand 
lake, were studied for varying periods between 
1964-86. Surveys in 10 years revealed a strong 
positive correlation between the winter black swan 
population and the biomass of macrophytes which 
in turn in a shorter study was inversely related to 
the abundance of phytoplankton. A regression 
model was developed relating the winter maximum 
swan population to phytoplankton productivity in 
the previous summer. The model worked well for 
another very shallow lake, but less well for a third 
lake with a mean depth greater than the feeding 
reach of swans. No general mechanism could be 
established for suppression of phytoplankton when 
macrophytes were abundant, though the effect was 
large. Suppression of macrophytes in other years is 
attributed to shading by phytoplankton. The de- 
cline of one algal bloom was related to nitrogen 
deficiency followed by intense zooplankton graz- 
ing. Another was ended by the optical effects of a 
large flood-borne silt inflow and flushing of phyto- 
plankton. Empirical models relating chlorophyll a 
to phosphorus or nitrogen, and zooplankton bio- 
mass to chlorophyll a or phosphorus do not work 
well for this lake, and the general problems of 
modeling shallow highly eutrophic lakes are dis- 
cussed. (Author’s abstract) 

W89-08028 


RELATIONSHIPS BETWEEN DIATOM AS- 
SEMBLAGES AND PHYSICO-CHEMICAL 
VARIABLES IN THE RIVER TER (NE SPAIN), 
Barcelona Univ. (Spain). Dept. de Ecologia. 

S. Sabater, F. Sabater, and J. Armengol. 
Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 2, p 171-179, 1988. 3 fig, 2 
tab, 29 ref. 


Descriptors: *Rivers, *Diatoms, *Ecosystems, 
*Physicochemical properties, *Spain, *Reservoirs, 
Salinity, Water pollution, Principal component 
analysis, Multivariate analysis, Canonical correla- 
tion analysis, River Ter, Spain. 


In the search for the causes of diatom assemblage 
in the River Ter, a combination of two multivar- 
iate analyses was used. Principal component analy- 
sis and canonical correlation analysis have allowed 
suitable relationships to be established between bio- 
logical and physicochemical parameters. As a 
result, water salinity and pollution have appeared 
as the twp main factors which determine diatom 
assemblage distribution. Reservoirs act as disrup- 
tors of the water characteristics, and have an im- 
mereg effect on the above two factors, which 
eads to a different diatom community. (Author’s 
abstract) 

'W89-08029 


MACROPHYTES IN LAKE ANKETJARN: A 
LAKE DOMINATED BY JUNCUS BULBOSUS 


L., 

Uppsala Univ. (Sweden). Limnologiska Institu- 
tionen. 

M. U. Svedang. 

Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 2, p 181-190, 1988. 6 fig, 2 
tab, 15 ref. 


Descriptors: *Acid rain effects, *Lakes, *Ecosys- 
tems, *Acidification, *Macrophytes, Submerged 
plants, Juncus, Biomass, Lake Anketjarn, Sweden. 


The distribution of macrophytes and the biomass 
development during the summer was studied in the 
slightly acidified Lake Anketjarn in western 
Sweden. The submerged cyperid Juncus bulbosus, 


which has been reported to expand in acidifying 
lakes, covered almost 50% of the lake area. The 
most dense Juncus vegetation was found at 1.5 m 
on loose, highly organic sediment. Besides J. bul- 
bosus the vegetation was characterized by Nym- 
pheids, Carex rostrata and C. lasiocarpa (approxi- 
mately equally important in the stands), Equisetum 
fluviatile and Lobelia dortmanna, species which 
showed a quite distinct zonation with depth. (Au- 
thor’s abstract) 

W89-08030 


ADENINE NUCLEOTIDES AND PHYTO- 
PLANKTONIC PRIMARY PRODUCTION IN 


iQ 
SYNTHETIQUE DU PHYTOPLANCTON DANS 
DEUX LACS DU MASSIF CENTRAL FRAN- 
CAIS), 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. 
de Zoologie. 
C. Amblard, E. M. Adiwilaga, and J. Devaux. 
Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 2, p 191-211, 1988. 12 fig, 
47 ref. English summary. 


Descriptors: *Lakes, *France, *Phytoplankton, 

productivity, *Adenine nucleotides, 
*Adenosine triphosphate, Photosynthesis, Energy 
metabolism, Ecosystems. 


The adenine nucleotide concentration and photo- 
synthetic assimilation of —— were estab- 
lished during two annual sampling seasons for two 
lakes with different nutrient concentrations (Lakes 
Pavin and Aydat). Intensive photosynthetic assimi- 
lation of phytoplankton led to a limited but real 
evolution of the pool of adenine nucleotides to- 
wards forms iess charged with high energy phos- 
phate bond (ADP and AMP). This evolution is 
seen as a _— of the ATP hydrolysis in the 

poms of biosynthesis. (Author’s abstract) 
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PROTOZOAN GRAZING, BACTERIAL ACTIV- 
ITY, AND MINERALIZATION IN TWO-STAGE 
CONTINUOUS CUL 


TURES, _ 

Limnologisch Inst., Nieuwersluis (Netherlands). 
Vijverhof Lab. 

J. Bloem, M. Starink, M.-J. B. Bar-Gilissen, and T. 
E. Cappenberg. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 12, p 3113-3121, Decem- 
ber 1988. 7 fig, 3 tab, 49 ref. 


Descriptors: *Protozoa, *Mineralization, *Bacte- 
ria, *Culturing techniques, *Limnology, *Decom- 
position, Microbiological studies, Aquatic animals, 
Lakes, Culture media, Carbon, Phosphorus, Nutri- 
ents, Limiting nutrienis, Phosphates, Organic 
matter, Growth. 


A study was undertaken to quantify grazing by 
heterotrophic nanoflagellates (HNAN) on bacteria 
in two-stage continuous cultures at various growth 
rates and to examine the effect of protozoan graz- 
ing on carbon, nitrogen, and phosphorus mineral- 
ization rates. At bacterial concentrations, biovo- 
lumes, and growth rates similar to those found in 
Lake Vechten (The Netherlands), ingestion rates 
increased from 2.3 bacteria/HNAN/h at a growth 
rate of 0.15/day to 9.2 bacteria/HNAN/h at a 
growth rate of 0.65/day. Although P was not 
growth-limiting, HNAN accelerated the mineral- 
ization of PO4-P from dissolved organic matter by 
600%. The major mechanism of P remineralization 
ee to be direct consumption of bacteria by 

NAN. Nitrogen mineralization was performed 
mostly by bacteria (70%) but was increased 30% 
by HNAN. HNAN did not enhance the decompo- 
sition of the relatively mineral-rich dissolved or- 
ganic matter. An accelerated decomposition of or- 
ganic carbon by protozoa may be restricted to 
mineral-poor substrates and may be explained 
mainly by protozoan nutrient regeneration. (Doria- 


W89-08037 


EFFECT OF INORGANIC NUTRIENTS ON 
THE ACCLIMATION PERIOD PRECEEDING 


MINERALIZATION OF ORGANIC CHEMI- 
CALS IN LAKE WATER, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
W89-08040 


ETHANOL EXTRACTION REQUIREMENT 
FOR PURIFICATION OF PROTEIN LABELED 
WITH (H3)LEUCINE IN AQUATIC BACTE- 
RIAL PRODUCTION STUDIES, 

Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
For primary bibliographic entry see Field 7B. 
W89-08042 


FIELD STUDY COMPARING GROWTH AND 
VIABILITY OF A POPULATION OF PHOTO- 
TROPHIC BACTERIA, 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

C. L. Folt, M. J. Wevers, M. P. Yoder-Williams, 
and R. P. Howmiller. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 78-85, a 1989. 3 
fig, 5 tab, 39 ref. NSF Grant BSR-8705480 


Descriptors: *Limnology, *Bacterial physiology, 
*Growth, *Lakes, *Survival, Aquatic aon 
Microbiol studies, Hypolimnion, 

ture, Light intensity, Biomass. 


The growth and viability of an anoxygenic, photo- 
trophic bacterial community in the hypolimnion of 
Zaca Lake, CA were compared throughout the 
summer. The community is dominated by a single 
species, Thiopedia rosea, that inhabits the entire 
hypolimnion (6 to 8 m) for ne brocionion il 
months. Suboptimal conditions in 
(extremely low light intensity, high or ee H2S 
levels) result in zero or extremely low 
rates (doubling times > 1 month) for most of the 
population, most of the time, yet cells remain 
viable and capable of high specific growth rates 
(doubling times of 1 to 10 days) when placed under 
favorable conditions (higher light intensities and 
temperatures). It is concluded, first, that phototro- 
phic bacterial populations in situ may frequently 
exist in a viable yet nongrowing state. Second, the 
viability of cells is likely to be reduced with depth 
owing to higher concentrations of potentially toxic 
chemicals and to changes in the physiological state 
associated with the prolonged periods o 
commonly found at the bottom of bacterial plates. 
(Author’s abstract) 
W89-08060 


ISOLATION OF VIBRIO CHOLERAE FROM 
AQUATIC BIRDS IN COLORADO AND UTAH, 
Colorado State Univ., Fort Collins. Dept. of 
Microbiology. 

For primary bibliographic entry see Field 5B. 
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FISHERIES RESEARCH IN THE SOVIET 
ZONE OF LAKE PYHAJARVI, 

Northern Inst. for Scientific Fisheries Research 
and Planning, Petrozavodsk (USSR). 

L. P. Ryzkov, J. V. Kostylev, A. V. Polina, V. A. 
Valetov, and S. A. Ermakov. 

Finnish Fisheries Research FNFRAK, Vol. 8, p 3- 
12, 1987. 6 tab. 


Descriptors: *Lake fisheries, *Lake Pyhajarvi, Fin- 
land, *Water quality, *Fish, *Limnology, *Benthic 
fauna, Chemical properties, Zooplankton, Plank- 
ton, Trophic level, Growth rates, Whitefish, 
Perch, Roach, Nutrients, Fish stocking. 


The water quality, zooplankton, zoobenthos, and 
fish populations were studied in the Soviet Zone of 
Lake Pyhajarvi, located partly in Finland and 
partly in the USSR. According to the data ob- 
tained, Lake Pyhajarvi is an oligomineralic, oligo- 
trophic, and oligohumic watercourse. nutrient 
production of the lake can be considered as provid- 
ing only mea; ed support for planktivorous and 
benthivorous fish species. In its quantitative and 
qualitative composition, the Soviet Zone of the 





lake can as a whole be classified as a watercourse 
of the perch-roach type, with favorable conditions 
for salmonids, as well. The total biomass of core- 
gonids may rise to 50% of total fish biomass, 
which is why the lake can be regarded as promis- 
ing for fisheries. In the Soviet Zone of the lake, the 
total area of the spawning om of autumn- 
— 14 -—s is at _ 15 sq km, evenly scattered 
The possible total catch in the 

~~ 5 age without straining the spawning stock, 
t_at to 15-18 tons, including 3 tons for 
Cinitetish The tential total catch in that area 
may rise to 30-35 tons with intensive fishing. By 
introducing new species, and forms of the eco- 
nomically most important salmonids, the yield for 
fisheries can be raised. However, any considerable 
et dots dn tee ee 
possible, due to the meager primary production in 
the lake. In to fishery regulation in the 
Soviet Zone of Pyhajarvi, it is appropriate to 
of autumn-spawning species (ven- 

, and netting of spring-spawning 

7 pi pike, roach, and perch). (Doria- 


WATER QUALITY OF LAKE PYHAJARVI 
(KARELIA) IN THE 1980S, 
North Karelian Water District Office, Joensuu 


(Finland). 

R. Niinioja, and M. Ahtiainen. 

Finnish Fisheries Research FNFRAK, Vol. 8, p 
13-19, 1987. 5 fig, 2 tab, 16 ref. 


peony *Lake Pyhajarvi, *Finland, *Limnol- 
ogy, *Eutrophication, *Water quality, *Water - 
lution, *Chlorophyll a, Chemical p: 
Color Trophic wal Fish fatale Alkalinity, 
Conductivity, Oxygen, Phosphorus, Nitro- 


The changes in the water chemistry and chloro- 
yll a level in the Finnish Zone of Lake Pyha- 
Jarvi in the 1980s were studied. The behavior of 


variables 1960s was also evaluat- 


tit : 


few years, 

deep station 

disturbances in the oxygen condi- 

found, however. Being polyhumic 

, Lake Atasko differs profoundly 

Se tan el Ges ite Tho cesmten Ge a 

coe, aoe Eo oe Ge Ste & 
ved 


a 


fru 


tionally sensitive to any increase in 
waste load. Moreover, the adverse effects of 
are relatively long lasting. Although the 
b gem of Pyhajarvi can 


Be 
Ha 


roughly, 

more information is needed on the water currents 

and biology (e.g., the bottom fauna). More sedi- 

ment research is also necessary to elucidate the 

previous state of the lake and the impact of human 
— — 


PERIPHYTON OF LAKE PYHAJARVI (KARE- 


Joensuu Univ. (Finland). Karelian Inst. 
For primary bibliographic entry see Field SC. 
'W89-08083 


MACROZOOBENTHOS OF LAKE PYHA- 
JARVI (KARELIA), 

Jyvaeskylae Univ. ’(Finland). Dept. of Biology. 
Saleee bibliographic entry see Field 5C. 


RESPONSE TO ARTIFICIAL ENRICHMENT 
WITH AMMONIA AND PHOSPHATE OF 
PHYTOPLANKTON FROM LAKE PARANOA 
(@RASILIA, DF), 

Universidade Federal do Maranhao, Sao Luis 


a> Dor Pd Ne Biologia. 


Revista Braviisira de Biologia RBBIAL, Vol. 48, 
No. 3, p 453-457, August 1988. 1 fig, 2 tab, 23 ref. 


Descriptors: *Ammonia, * hates, *Phyto- 
lankton, *Enrichment, *Lake Paranoa, Brazil, 
utrients, ag Chlorophyll a, Chloro- 
phyta, Chlorella, Nitrogen, Phosphorus, Plankton, 
Algae, Biomass. 


A four-day enrichment experiment was epee 
in April 1984 to hencaggeh the possible 
addition of er phosphorus to yh 


=< Snesion of Lake Paranoa, 
rasilia, Brazil. i 


ENTIN 

Universidad Nacional de La Plata (Argentina). 
For. = ary bibliographic Field 7B 

‘or entry see Fie q 

For primary 


METHOD FOR PRIMARY PRODUCTIVITY 
MEASUREMENTS OF PERIPHYTO! 


IN, 
Universidade Federal da Bahia, Salvador (Brazil). 
Inst. of Geosciences. 
For primary bibliographic entry see Field 7B. 
W89-08087 


PHYTOPI ANKTON 
penn RESERVOIR, SOUTH AUSTRALIA, 


ENCLOSURES, 
Adeleite Univ. gy oe of Botany. 
C. J. Merrick, and G. G. G: 
Australian Journal of eng ‘and Freshwater Re- 
search AJMFA4, Vol. 39, No. 4, p 503-523, 1988. 8 
fig, 4 tab, 53 ref. 


Descriptors: *Zooplankton, mon eetinnee *Res- 
ervoirs, *Australia, *Limno! 

sition, Plankton, Biomass, eee y a, Pig- 
ments, Species diversity, Food habits, Multivariate 
analysis. 


Enclosure experiments demonstrated that zoo- 
Leese ng changed the composition of the 
hytoplankton p Pare, in Mt. Bold 
ytoplankton biomass as measured by chloro- 
phyll a did not change within the enclosures but 
changed across the experiments in response to zoo- 
plankton — The chlorophyll a:phaeophytin a 
ratio did not reflect zooplankton grazing activity. 
Phytoplankton richness and diversity did 
not change but the frequencies of many individual 
phytoplankton taxa differed in response to zoo- 
plankton ing. Neither taxonomic identity nor 
= on size as measured by greatest axial 
jinear dimension and volume determined the sus- 
ceptibility of a taxon to Page abe This suggests that 
other criteria are important in food selection, crite- 


EFFECTS OF ZOOPLANKTON GRAZING ON 
COMMUNITIES IN MT 


WATER CYCLE—Field 2 
Lakes—Group 2H 


ria which vary between experiments. Multivariate 
Statistical techniques successfully differentiated the 
grazed and the ungrazed phytoplankton communi- 
ties based on the different frequencies of the com- 
ponent taxa. There was an indication that, within 
the enclosures, zooplankton grazing advanced the 
Aa cr community along a temporal path. 
icrozooplankton grazing was not examined in 
these ex ts but there was evidence that it 
was significant. (Author’s abstract) 
W89-08 106 


LIMNOLOGY OF OLIGOTROPHIC DUNE 
LAKES AT CAPE FLATTERY, NORTH 
QUEENSLAND, 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). School of Biological Sciences. 
P. R. Hawkins, L. E. Taplin, L. J. Duivenvoorden, 
and F. Scott. 

Australian Journal of Marine and Freshwater Re- 
search AJMFA4, Vol. 39, No. 4, p 535-553, 1988. 4 
fig, 8 tab, 24 ref. 

Descriptors: *Li *Oligotrophic lakes, 
*Queensland, Dunes, *fske classification, Lakes, 


Ponds, Tropical sarees 2 Acidity, 
Chemical properties, Ph roperties, Biologi- 
cal properties, Humic oats Psion fy Species di- 
versity, Fish, Aquatic te Turtles, Macrophytes, 


Physical, chemical, and biotic attributes of 16 lakes 
and ponds in the siliceous dunefields of Cape Flat- 
tery, in the humid tropics of Australia, were inves- 
tigated. The dune lakes have very low to low 
conductivity, low pH, and low to high humic 
content. ionic compositions of all lakes were 
very similar. The oligotrophic lakes are character- 
ized by a desmid-diatom limnetic plankton of mod- 
erate diversity. The zooplankton was of low diver- 
sity. Twenty-nine — of aquatic macrophytes 
and 11 species of fish were recorded, as well as 
turtles and a crocodile. Principal component analy- 
sis of chemical data distinguished three groups of 
lakes: a series of humic-stained ponds and lakes, a 
group of clear-water lakes with little or no humic 
staining, and a former barrier lagoon. Cluster anal- 
ysis of the phytoplankton flora consistently segre- 
the clear-water lakes from humic-stained 
but, in general, concordance of chemical, 

peysoorerhic. and biotic characteristics was poor. 

isting classification schemes for Australian dune 
lakes, based on similar sets of physiographic, chem- 
ical, and biotic data, do not cater well for the Cape 
Flattery lakes. A more useful classification may 
derive from consideration of the hydrological 
processes influencing their water balance and 
chemical characteristics. (Author’s abstract) 
W89-08107 


LAKE MICHIGAN DIVERSION AND ILLI- 
NOIS WATERWAY, 

Illinois State Water Survey Div., Champaign. Sur- 
face Water Section. 

For primary bibliographic entry see Field 6G. 
W89-08 149 


GRAZING AND RESOURCE 
OF ZOOPLANKTON IN A 


DIFFERENTIAL 
UTILIZATION 
HUMIC 


LAKE, 
Oslo Univ. (Norway). Biologisk Inst. 
D. O. Hessen, T. and A. Lyche. 
Archiv fuer H ydrobiologie AHYBA4, Vol. 114, 
No. 3, p 321-347, January 1989. 6 fig, 6 tab, 63 ref. 


Descriptors: *Lakes, *Food habits, “Feeding 1 — 
*Limnology, *Zooplankton, *Food chains, * 
systems, *Humic substances, A ome i vane 
Aquatic populations, Aquatic habitats, Bacteria, 
Algae, Biomass, Detritus, Organic compounds. 


The importance of bacteria and algae as food for 
metazoan zooplankton, as well as the impact of 
zooplankton on these resources in a humic system 
dominated by allochthonous carbon, are assessed. 
Macrozooplankton clearance rates on bacteria and 
phytoplankton were measured in a humic lake by 
single and double isotope labelling of seston in 
pelagic enclosures. The obtained clearance rates 





Field 2—WATER CYCLE 


Group 2H—Lakes 


were compared with those obtained in lake animals 
fed fluorescent latex beads, and laboratory stock 
individuals feeding on cultured algae and bacteria. 
The experiments revealed different abilities to feed 
on bacteria. With regard to the selection ratio of 
large to small particles, the animals could be 
ranked Diaphanosoma < Holopedium < Bosmina 
< Acanthodiaptomus. Individual clearance rates 
were extremely high in spite of particulate organic 
carbon concentrations above reported incipient 
limiting levels, exceeding those reported elsewhere 
in the literature and by far exceeding rates of short 
term starved laboratory stock individuals. This in- 
dicates that other factors than POC-concentration 
determines the long-term feeding intensity. As 75- 
90% of POC (total: 0.5-0.7 /mg Cl) was made up 
by detritus, the observed rates might be due to 
insufficient utilization of the present POC or lack 
of essential minerals or biochemical compounds. 
Community grazing rates gave a daily turnover of 
0.5/d for the algal biomass and 0.2/d for the bacte- 
rial biomass. Development of algae and bacteria in 
bags with and without crustacean zooplankton, 
compared to the lake, suggested that biomass, size 
structure and species composition of the algal com- 
munity was strongly influenced by zooplankton 
grazing, while the bacterial community was less 
affected. Heterotrophic ciliates, absent in the pres- 
ence of multicellular zooplankton, became abun- 
dant when the crustaceans were removed. Large 
species-specific differences were recorded in as- 
similation efficiency of algae and bacteria. The 
present results show that a certain resource parti- 
tioning exists among the surveyed species, al- 
though they all utilize a narrow food spectrum. 
(Author’s abstract) 

W89-08151 


TROPHIC IMPORTANCE OF ZOOPLANKTON 
IN STREAMS WITH ALLUVIAL RIFFLE AND 
POOL GEOMORPHOMETRY, 

Arkansas Univ., Fayetteville. Dept. of Zoology. 
A. V. Brown, R. L. Limbeck, and M. D. Schram. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 349-367, January 1989. 2 fig, 6 tab, 57 ref. 
NSF Grants ISP 8011447 and BSR 8516857, Ar- 
kansas Science and Technology Authority Grant 
86-B-0112. 


Descriptors: *Trophic level, *Zooplankton, 
*Stream biota, *Riffles, *Geomorphology, *Eco- 
systems, Biomass, Plankton, Aquatic populations, 
Food chain, Seston. 


The potential trophic significance of zooplankton 
in a stream ecosystem that has distinct riffle and 
pool geomorphology is assessed. Quantitative sam- 
ples were taken in the first five orders of an 
alluvial gravel bed stream, the Illinois River, Ar- 
kansas. A manipulative experiment was performed 
in a third order reach to determine if plankton 
resources were utilized by net-spinning caddisfly 
larvae, Cheumatopsyche. An abundant, diverse 
zooplankton community comparable to that of 
local reservoirs was present in the headwaters, 
especially where flow through pools was < 0.02 
m/sec. An inverse relationship between plankton 
density and flow rate was observed among pools 
where flow was > 0.05 m/sec. Significant (p < 
0.05) quantities of plankters were produced within 
pools and then removed as the stream flowed 
across second and third order riffles. The instream 
experiment revealed that substrate colonized by 
Cheumatopsyche removed significantly (p < 0.05) 
more of the plankton at midnight than substrate 
alone, but not at midday. Both treatments removed 
considerable plankton. Fewer zooplankton were 
collected from downstream sites (orders three 
through five). This was partially attributed to in- 
creased predation by planktivorous fish. Zooplank- 
ton apparently increase the food quality of seston 
in streams, especially those that have areas of 
sufficiently slow flow rates. (Author’s abstract) 
W89-08152 


NUMERICAL RESPONSE OF CHYDORIDS 
(CLADOCERA) AND CHIRONOMIDS (DIP- 
TERA) TO NUTRIENT-ENHANCED PERIPHY- 
TON GROWTH, 

West Chester Univ. of Pennsylvania. Dept. of Biol- 
ogy. 


G. W. Fairchild, J. M. Campbell, and R. L. Lowe. 
Archiv fuer Hydrobiclogie AHYBA4, Vol. 114, 
No. 3, p 369-382, January 1989. 1 fig, 4 tab, 36 ref. 
NSF Grant BSR-8415774. 


Descriptors: *Plant growth, *Limnology, *Water- 
fleas, *Midges, *Population density, *Enrichment, 
*Epiphytes, *Littoral zone, *Eutrophic lakes, *Oli- 
gotrophic lakes, *Nutrients, *Population dynamics, 
*Macrophytes, Eutrophication, Aquatic habitat, 
Ecosystems, Aquatic populations, Biomass, Dia- 
toms. 


Effects of littoral periphyton community structure 
upon substrate colonization by chydorids and chir- 
onomids were examined in a hardwater, eutrophic 
lake (Douglas Lake, MI) and a softwater, oligotro- 
phic lake (Lake Lacawac, PA). Periphyton species 
composition and standing crop were manipulated 
by enrichment with N, P, and biocarbonate (CO 
using nutrient-diffusing clay flower pot substrates. 
Pots diffusing 9 combinations of N and P were 
deployed in Douglas Lake, and supported distinc- 
tive periphyton communities that ranged in stand- 
ing crop from 0.8 times 10 to the 7th power cu 
microns/sq cm to 133 times 10 to the 7th power cu 
microns/sq cm total biovolume, and in dominance 
from diatoms to filamentous green algae. In Lake 
Lacawac, pots supplying five combinations of N, P 
and C were colonized by periphyton that ranged 
from 7 times 10 to the 8th power cu microns/sq cm 
to 78 times 10 to the 8th power cu microns/sq m in 
total biovolume and dominance from filamentous 
greens to green colonies and unicells. Eleven spe- 
cies of chydorids were collected in Douglas Lake, 
and ranged rom 1.5-47.1% of total invertebrates 
according to nutrient treatment. Of these, Alona 
setulosa, A. affinis and Alonella nan responded 
positively both to the growth of green filaments 
and to increases in diatom abundance. The chiron- 
omid community comprised 33.8-73.0% of total 
invertebrates. Of 9 taxa counted, the freeliving 
species Corynoneura nr. lobata showed the great- 
est response to changes in the periphyton commu- 
nity, increasing in both density and mean body size 
on substrates dominated by green filaments. In 
Lake Lacawac, the chydorid community of 17 
species and chironomid assemblage of 13 enumer- 
ated taxa showed only slight response to changes 
in periphyton standing crop and shifts in species 
dominance from Oedogonium sp. to Cryptomonas 
sp. and unidentified coccoid chlorophyte. Inverte- 
brate motility and growth forms of key algal spe- 
cies appeared to be important features of chydorid 
and chironomid colonization of littoral periphyton 
in the two lakes. (Author’s abstract) 

W89-08153 


EFFECT OF THE DURATION AND INTENSI- 
TY OF DROUGHT ON ABUNDANCE AND 
PHENOLOGY OF ADULT CHIRONOMIAE 
(DIPTERA) IN A SHALLOW TEMPORARY 
POOL (INFLUENCE DE LA DUREE ET DE 
L’INTENSITE DE L’ASSECHEMENT SUR L’A- 
BONDANCE ET LA PHENOLOGIE DES CHIR- 
ONOMIDES (DIPTERA) D’UNE MARE SEMI- 
PERMANENTE PEU PROFONDE), 

Rennes-1 Univ. (France). 

Y. R. Delettre. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 383-399, January 1989. 6 fig, 2 tab, 23 ref. 


Descriptors: *Drought, *Midges, *Ponds, *Lim- 
nology, *Hydrological regime, *Phenology, *Pop- 
ulation density, Aquatic animals, Life cycles, Ma- 
crophytes, Population dynamics. 


Chironomid abundance and diversity are greatly 
affected by duration and intensity of drought. 
Comparison of two successive years with different 
water regimes showed significant differences in 
voltinism, phenology and abundance of imagos. 
Autumn generation of typical aquatic species is 
suppressed by long and deep drought when re- 
duced dryness allows emergence of a second 
cohort. Terrestrial or semi-terrestrial species are 
not subjected to such limitations and still continue 
to emerge in autumn. Temporal and spatial hetero- 
geneity of the species distribution are analyzed 
along with variations of mesologic factors. The 
importance of fluctuations in the water level and 
habitat heterogeneity is imphasized. Adaptive 


mechanisms developed by the various species, such 
as dryness resistance, colonizing ability, plasticity 
of life cycles, and flexibility is emergence timing, 
are also important in species abundance. (Fried- 
mann-PTT) 
W89-08154 


MALACOFAUNA IN ISOLATED AND INTER- 
CONNECTED LAKES, 

Warsaw Univ. (Poland). Dept. of Hydrobiology. 
A. Kolodziejczyk. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 431-441, January 1989. 3 fig, 4 tab, 32 ref. 


Descriptors: *Species composition, *Species diver- 
sity, *Mollusks, *Aquatic populations, *Migration, 
*Lakes, *Aquatic animals, Ecosystems, Poland, 
Inflow, Outflow, Stream biota. 


The role of streams as dispersal routes or barriers 
to dispersal for mollusks living in lakes was ana- 
lyzed. The number and composition of species of 
mollusca colonizing 23 lakes of the Suwalski Land- 
scape Park (northeastern Poland) was compared. 
Lakes in the Park frequently contained different 
malacofaunas between isolated and interconnected 
lakes, no distinct differences were observed in the 
number of species and in species composition. No 
similarity was observed within each group. Indi- 
vidual malacofauna composition is characteristic of 
lakes of this region regardless of their degree of 
isolation. The malacofauna is more abundant in 
lakes than in their inflows and outflows. Thus, in 
the area examined, the streams were found to be a 
barrier rather than a bridge for movements of lake 
species. (Author’s abstract) 

W89-08157 


TEMPERATURE PREFERENCE OF THE RED- 
BELLY TILAPIA, OREOCHROMIS ZILLI 
(GERVAIS), 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

J. R. Stauffer, J. M. Boltz, and S. E. Boltz. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 453-456, January 1989. 1 fig, 13 ref. 


Descriptors: *Tilapia, *Temperature effects, *Fish 
behavior, *Temperature gradient, *Acclimatiza- 
tion, *Fish populations, Model studies, Lethal 
limit, Mortality, Thermal stress. 


The acute preferred temperature of the redbelly 
tilapia, Oreochromis zilli (Gervais) was determined 
in a horizontal thermal gradient. Fish were accli- 
mated to 20, 25, 30, and 35C at a rate that did not 
exceed 1 C per day. The model that best described 
the relationship between preferred temperature (P) 
and acclimation temperature (A) was derived. The 
final preferred temperature was 38.4C and was 
determined by calculating the point where accli- 
mation temperature equalled preferred tempera- 
ture. It was hypothesized that final preferred tem- 
perature approached the upper lethal temperature, 
because attempts to acclimate O. zilli to 40C result- 
ed in 100% mortality. (Author’s abstract) 
W89-08159 


GROWTH AND REPRODUCTION OF RUMEX 
MARITIMUS AND CHENOPODIUM RUBRUM 
UNDER DIFFERENT WATERLOGGING RE- 
GIMES, 

Katholieke Univ. Nijmegen (Netherlands). Dept. 
of Experimental Botany. 

A. J. M. Van der Sman, O. F. R. Van Tongeren, 
and C. W. P. Blom. 

Acta Botanica Neerlandica ABNRAN, Vol. 37, 
No. 4, p 439-450, December 1988. 3 fig, 5 tab, 27 
ref. 


Descriptors: *Waterlogging, *Plant growth, *Ri- 
parian vegetation, *Marsh plants, *Seeds, *Hydro- 
logical regime, Mud flats, Coastal environment, 
Flood plains, Greenhouses, Aquatic plants, Bio- 
mass. 


The influence of different waterlogging treatments 
on above-ground development and subsequent 
flowering and seed production of Chenopodium 





rubrum L. and Rumex maritimus L. was studied in 


occupant of low sandy beaches at times when 
floods have subsided, appeared to be suppressed by 


C. rubrum. Even R. maritimus produced 
seeds under conditions of intermittent water- 
. The results demonstrate that adaptations 
‘damage from, flooding greatly depend on 
flooding regimes that vary cubetentialy i in the field 
situation. (Author’s abstract) 
W89-08161 


DIEL VARIATION IN CHIRONOMID EMER- 


TION, 
University Coll., Dublin (Ireland). Dept. of Zoolo- 


For primary bibliographic entry see Field 5A. 
W89-08171 


PATTERN AND PROCESS IN LOW-ORDER 
ACID STREAMS, 

University of East Anglia, Norwich (England). 
School of Biological Sciences. 

phic entry see Field SC. 


For primary bibli 
W89-08172 


EFFECTS OF AUTUMNAL WEED CUTS IN A 
LOWLAND STREAM ON WATER LEVELS 
AND FLOODING IN THE FOLLOWING 


SPRING, 

Freshwater Biological Association, Wareham 
(England). River Lab. 

For primary bibliographic entry see Field 4A. 
W89-08173 


ed HYPHOMYCETES IN AN — 
AND LIMED HUMIC STREAM 
SWEDEN, 

Mount Allison Univ., Sackville (New Brunswick). 
Dept. of Biology. 

For primary bibliographic entry see Field SC. 
W89-08174 


PRIMARY PRODUCTION IN THE RIVER 
MEUSE (BELGIUM), 

Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W89-08175 


EFFECT OF WATER CURRENT ON THE DE- 
me OF DEAD LEAVES AND NEE- 
Lyon-1 Univ., Villeurbanne (France). Dept. de 
Biologie Animale et Ecologie. 

H. Chergui, and E. Pattee. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1294-1298, October 
1988. 1 fig, 1 tab, 19 ref. 


Descriptors: *Water currents, yee gam or- 
= matter, *Leaching, Poplar trees, Pine trees, 
elocity, Streams, Microorganisms, Invertebrates. 


Two experiments were conducted to compare the 
effects of stagnant vs flowing water on decomposi- 
tion of leaves and needles. Twenty-four packs (12 
each of poplar leaves and pine needles) were 
placed in a channel in stagnant water and 24 packs 
(12 of each type) were placed in a channel with a 
current velocity of 0.34 m/sec. The major loss of 
weight occurred during the first day (20% for 

poplar and 11.6% for pine). This loss of weight is 
ectributed to leaching. No significant difference 


could be associated with the presence of absence of 
water current over the first three days. After the 
first week, the weight loss from leaves proceeded 
more rapidly in the flowing water system so that 
by 35 days the remaining weight of leaves was less 
than half that of the standing water samples. The 
action of the current | becomes apparent 

decomposition (i.e., 


FRESHWATER MACROINVERTEBRATES AS 
FUNCTIONAL DESCRIBERS OF THE DY- 
NAMICS OF FORMER RIVER BEDS, 

Lyon-1 Univ., Villeurbanne (France). Lab. d'Eco- 
logie des Eaux Douces. 

E. Castella, and A. Amoros. 

— Vereinigung fuer eee ae 


Limnologie. 
LAP. Vol 23, No. 3, p 129.1308 S05, Octcher 
1988. 3 fig, 15 ref. 


Descriptors: *Macroinvertebrates, a de- 
scriber, *Ecosystems, *Bioindicators, *France, 
Rhone River, Toateabetns Sulfates, a. in- 
sects, Trophic level, Vegetation zonation, Aquatic 
plants, Aquatic habitats. 


A ‘functional describer’ is a component of either 
the biocenosis or of the its occurrence 
and/or fluctuations are informative about complex 
ecological processes only within a defined system. 
The coneens of ‘describers’ as used in the present 
work is similar to that of ‘indicators’ as used by 
others. The ‘describer’ approach as applied to ma- 
croinvertebrates in former channels of the Rhone 
River (France) is outlined here. Twenty-six botani- 
cal zones were sampled and multivariate analysi 
was employed to help define faunal groups. 
faunal groups could be related to the character of 
the habitats in terms of water movement, influence 
of river fluctuations, water quality, degree of ter- 
restrialization of the habitat, organic content of the 
sediment, trophic state (as indicated by aquatic 
vegetation), and bicarbonate:sulfate ratio. ‘Faunal 
describers help in the perception of trends in 
the dynamics within complex sets of in 
ent ecosystems, such as those of fluvial areas. 
describe simultaneous processes such as terrestriali- 
zation and the renew: re oo 
trophic groundwater inputs. ery 
Toichepeeen, ange 


alone. The use of a few taxonomic groups instead 
of a complete faunal survey reduces the time and 
data acquisition costs associated with ecological 
monitoring as, for example, in di the suc- 
cessional tendencies within the alluvial plain fo the 
Rhone Valley before or after hydroelectric proj 
development or damming for flood prevention. 
(Rochester-PTT) 

W89-08177 


SEASONAL CHANGES OF SOME PHYSIO- 
LOGICAL AND STRUCTURAL PARAMETERS 
IN THE SEDIMENTS OF AN ORGANICALLY 
POLLUTED STREAM, 

Universite de Savoie, Chambery (France). Lab. 
d’Ecologie. 

For primary bibliographic entry see Field 5C. 
W89-08178 


LONG-TIME CHEMICAL OBSERVATION OF 
FIFTEEN MOUNTAIN STREAMS IN CEN- 
TRAL EUROPE, 

Mainz Univ. (Germany, F.R.). Inst. fuer Zoologie. 
For primary bibliographic entry see Field SC. 
W89-08179 


NATURAL EPILITHIC ALGAL COMMUNI- 
TIES IN FAST-FLOWING MOUNTAIN 
STREAMS AND RIVERS AND SOME MAN- 
INDUCED CHANGES, 

Innsbruck Univ. (Austria). Botanisches Inst. 

For primary bibliographic entry see Field 5C. 
W89-08180 


WATER CYCLE—Field 2 
Lakes—Group 2H 


BACTERIAL SUBSTRATES IN GRAVEL BEDS 


Internationale ‘Vereinigung fuer Theoretische und 


Limnologie. Verhandlungen 
P, Vol. 23, No. 3, p 1325-1332, October 
1988. 7 fig, 2 tab, 25 ref. 


ee *Organic matter, *Austria, *Mountain 
Bacteria, *Organic matter, Biofilms, Or- 

gan carbon, Organic nitrogen, Water currents, 
size, Project Ritrodat-Lunz, Seasonal dis- 
Ovpanie' ge Suspended sediments, Leaves, 


See Stet in Seen a 
the northern limestone area of the Al 

600 m elevation and about 100 km S 
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organic coating on 
sediment grains (he biofilm). All forms of organic 
matter besides the macrobenthos were measured 
together b- total carbon (TOC) and total 
trogen CRON). The annucl means of 
Hwan > alee at all sampling sites, whereas 
TOC contents varied greatly between sites. At 
sites with high | — speeds, TOC contents were 
diminished, with a consequent improvement in 
food quality. “Although the fo size class smaller 
than | mm its only 6-9% of the total sedi- 
eS 8% of TOC and TON content is 
affixed to this grain size. Thus, spatial distribution 
of this grain size strongly affects the distribution of 
organic matter. TOC and TON contents are higher 
in deeper layers of sediments although the vertical 
patterns are complex. The temporal distribution of 
organic matter derives from seasonal patterns of 
a ae regime, the quality of imported or- 
matter, and the mechanisms of import. 
all three years of the study maxima have 
been found both in winter and summer. The source 
of the summer maximum is bank erosion, which 
brings in soil material; the winter maxi- 
mum derives from leaves shed in autumn. This 
material is within the system. Whereas 
bank material goes quickly to the bed sediments, 
leaf litter takes a long time to reach the bed sedi- 
ments because of low flood frequency in 
autumn and winter. (See also W89-08182) (Roches- 


ter-PTT) 
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DISTRIBUTION OF ORGANIC MATTER AND 
FAUNA IN A SECOND ORDER, ALPINE 
GRAVEL STREAM (RITRODAT-LUNZ STUDY 
AREA, AUSTRIA), 

Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Limnologie. 

G. Bretschko, and M. Leichtfried. 
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trodat-Lunz, Organic loading, Insects, Crusta- 
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The Ritrodat-Lunz study focuses on ecosystem 
analvsis of mountain streams. The main study area 
is a 100-m-long stretch of the unpolluted second 
order stream Oberer Seebach about 500 m up- 
stream from its inflow into Lunzer Untersee). 
Oberer Seebach is a typical summer-cold brook 
with temperatures below 12 C; the annual mean 
temperature of the surface water is always near 

C. Sedimentary fauna was investigated by two 
methods: quantitative sampling by freeze coring 
(after first killing or paralyzing the fauna wit! 
electric fields) and long-term sampling using per 
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manently-installed standpipes used as traps. The 
sediment fauna is very dense (around 100,000 indi- 
viduals larger than 0.1 mm below 1 sq m) and 
diverse. Based on biomass, insects clearly domi- 
nate, but based on abundance, crustaceans become 
equally important whenever subsurface layers of 
bed sediments are included in sampling. Vertically, 
the bed sediments are well colonized by the epigeic 
fauna down to a depth of about 0.5 m. Horizontal- 
ly, the faunal distribution is highly unpredictable. 
The size of the biofilm is surprisingly large; 10 g of 
sediment grains of 0.1 mm diameter offer more 
than 1 sq m of surface area. The mean dry meio- 
faunal biomass is about 0.2 mg in 1 kg of sediment. 
A sample of 10 mg contains an average of 500 
microgram organic carbon, but only 0.002 micro- 
gram is accounted for by the meiofauna. Various 
collector species exploit the biofilm. Because of the 
high abundance of organic matter in the form of 
biofilms and the permanent input of allochthonous 
organic matter, organic matter alone cannot be a 
limiting factor. Composition and distribution of 
interstices in the bed sediment most probably are 
another parameter directly influencing faunal dis- 
tribution. (See also W89-08181) (Rochester-PTT) 
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Aquatic populations, Population dynamics, Bioin- 
dicators. 


Long-term investigations of zooplankton have 
been conducted on the Danube River for 20 yr in 
the area downstream from a hydroelectric project 
that is just now beginning to be built. The area is 
not heavily loaded with sewage. Regular zoo- 
plankton studies yielded 70 taxa of Cladocera and 
Copepoda. According to the frequency of occur- 
rence and the population density, three groups can 
be distinguished: (1) primary characteristic species 
of the basic fauna (Bosmina longirostris, Acantho- 
cyclops robustus, Eucyclops serrulatus, Cyclops 
vicinus), which occur ten during the grow- 
ing season and reproducing specimens can produce 
several generations per year; (2) secondary charac- 
teristic species of the basic fauna (e.g., Chydorus 
sphaericus, several Alona and Pleuroxus spp, Ilio- 
cryptus sordidus, Moina micrura, and Thermocy- 
clops crassus), which occur regularly but in lesser 
abundance; and (3) minor elements. Since the early 
1970s, and especially in the 1980s, a massive 
growth in abundance of crustaceans has been ob- 
served, primarily during the summer maxima. The 
changes in both species composition and abun- 
dance indicate a gradual eutrophication of the 
River Danube. Animals increase 25-fold going 
downstream over the 417-km stretch studied. Sam- 
ples from nearshore areas show no significant dif- 
ferences from those offshore, but littoral samples 
more often have a higher abundance and greater 
ratio of ovigerous females. Crustaceans are gener- 
ally more abundant in the near-bottom layer than 
in the surface layer. The differences between the 
layers are greatest during periods of low water, 
when abundance near the bottom can be 30-50% 
greater than near the surface. Profound differences 
in biomass and production, but not fecundity, birth 
rate, or turnover time, were observed for B. longir- 
ostris between 1981 and 1982 seasons. The unstable 
physical environment seems to explain the differ- 
ences. The growing season of the other dominant 
species, A. robustus, lasts from May until Novem- 
ber, with a large biomass peak in May and a 
smaller one in September. Both biomass and pro- 
duction of A. robustus decrease substantially from 
May through November in 1981. (Rochester-PTT) 
W89-08183 


SEASONAL CHANGES IN PARTICULATE OR- 
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RIVER AND DRAINAGE CHANNELS OF THE 
EBRO DELTA (N.E. SPAIN), 

Barcelona Univ. (Spain). Dept. de Ecologia. 
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ANNUAL TEMPERATURE VARIATIONS OF 
SPRING WATER IN FORESTED VALLEYS, 
Oita Univ. (Japan). Dept. of Earth Science. 
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An attempt was made to develop a numerical 
model that quantitatively clarifies the effects of a 
few important factors on water temperature in 
spring water and streamflow in forested valleys. 
Computed amplitude and phase angle of ground- 
water and spring water temperatures were com- 
pared with data obtained from a hilly area in Shiga 
prefecture, Japan, from July 1976 to August 1977 
and from April 1978 to March 1979. Ground tem- 
perature at depths of 1 m and 2 m were obtained 
on the upper and lower slopes, and spring water 
temperature was observed at two stations. Com- 
puted annual temperature variations of groundwat- 
er and spring water were in good agreement with 
the observed data. In the valley bottoms, a dis- 
charge rate of about 100 mm/day resulted in 
ground temperature variations with an amplitude 
of about one third of that in the ground with no 
discharge flow present. The amplitude of spring 
water temperatures was less than 60% of the sur- 
face temperature on upper slopes. An increase in 
discharge rate by 10% in the valley bottom re- 
duces the amplitude of spring water temperature 


variations by about 6%. The effect of roy 
flow to decrease amplitude is greater than the 
effect to increase phase lag at the same depth. 
(Rochester-PTT) 
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In the process of water moving from inflow by 
rainfall through to stream water, significant chemi- 
cal changes occur upon contact with the soil. 
Consequently, changes in stream water quality 
take place during rainfall-runoff events as the 
stream flow rate changes. Stream water chemistry 
results were obtained in the Tsukuba (Japan) ex- 
perimental forested basin. Rainfall, groundwater, 
and stream water have been investigated since 
September 1984. On the basis of these observa- 
tions, the responses of the dissolved materials in 
the streamwater to rainfall have been used to ex- 
amine runoff sources. Runoff separation with envi- 
ronmental tracers also was employed. Solute con- 
centrations such as SiO2 and NO3-N and specific 
conductance decrease with increasing flow rate in 
the rising limb of the hydrograph. During that 
time, contact time with the soil is relatively short, 
so that stream water remains dilute due to the 
direct runoff of the rain water. Solutes reach mini- 
mum concentrations at the peak discharge, and 
thereafter start to increase with decreasing flow 
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rate in the recession limb. In the end stage of the 
recession limb, when runoff ceases, SiO2 concen- 
tration and specific conductance recover to the 
baseflow level prior to the runoff event, whereas 
NO3-N overshoots it. The difference between the 
two chemical runoff patterns may result from sub- 
surface runoff, or soil water near the soil surface. 
Therefore, SiO2 concentration and specific con- 
ductance are thought to be approximately uniform 
in the soil water in the vertical direction, and their 
values are roughly equal to the groundwater level. 
NO3-N concentration may be enriched in the soil 
water near the forest floor due to nutrient cycling 
within the forest ecosystem. Separated runoff com- 
ponents, obtained by the mass balance method 
using SiO2 concentration and specific conduct- 
ance, reveal that the pre-event water or subsurface 
water runoff is the main source of stream water 
during a rainfall event. Moreover, subsurface 
water enriched in NO3-N near the forest flow 
probably causes the NO3-N increase in the reces- 
sion limb. (Rochester-PTT) 
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The nutrient contribution made by terrestrial litter 
was examined in a semi-arid dry deciduous forest 
near Jaipur (India). The study was conducted on a 
steam surrounded by the Aravalli mountains, 
which are covered by vegetation of deciduous 
forest dominated by species of Anogeissus. Litter 
starts falling in February, and by the end of March 
or mid-April the trees are completely leafless. 
Monsoon runoff carries litter into streams. Large 
pieces become lodged behind boulders to form 
debris dams, which are overtopped by the running 
water. This mechanism leaches and decomposes 
the litter, releasing nutrients into the flowing water 
that enters the main stream. Plant litter was col- 
lected from several 1-sq m —- in the valley 
and on hillslopes periodically to provide rough 
estimates of litter production. A rapid loss of dry 
matter occurred within the first 24 hr of the litter 
being placed in water. After that, losses continued 
at a slower rate. Losses differed according to plant 
species. The litter placed under running water 
exhibited losses similar to those of litter placed 
under standing water; no significant differences 
were noticed after 6 days. Significant amounts of 
N and P were lost within the first 6 days after 
which little loss occurred except from Adhatoda 
leaves. Most Mg losses (about 80%) occurred on 
the first day, with hardly any subsequent losses, 
whereas Ca losses of about 10-25% occurred on 
the first day, with little lost after that. Based on the 
percent losses of nutrients in the first four days of 
leaching, it is estimated that 7.4 kg N, 1.6 kg P, 3.9 
kg Ca, and 2.9 kg Mg would be lost with the 
runoff from litter on the forest floor. These 
amounts represent 35% N, 45% P, 15% Ca, and 
80% Mg returned with the litter to the forest floor. 
In the present situation, the leachates, but not the 
litter itself, are removed from the system. The 
nutrients lost from the forest system to the stream 
are at least partially returned during floods. In this 
semi-arid region, leached nutrients are lost perma- 
nently and any human activity resulting in in- 
creased runoff would accelerate the loss of nutri- 





ents from the system while increasing nutrient 
enrichment of surface waters. (Rochester-PTT) 
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A study was undertaken to provide baseline water 
chemistry data, both spatially and temporally, for 
the Solo River besin in Java, an important tropical 
river basin. Potential impacts of water resource 
development also were evaluated. The Solo River 
is the largest river in Java, with a large agricultural 
nt ee ee or eee eee 
mate is characterized by alternating wet (Decem- 
ber-May) and dry Gems baventiids seasons. —_— 
ee toe ee a from west 
east across the basin, with nearly 1500 mm falling 
in the wet season. The mean annual temperature is 
27.6 C. Deplicets samples were collected monthly 
at six mainstem and bimonthly at eight tributary 
stations throughout 1984. Solo River waters are 
<> mean _ —- terms 4 
equivalent percentages of major ions, but are muc! 
higher in concentration, being closer to the River 
Kwai in Thailand, another turbid river. 
The Solo River waters are a a 
i calcium 

cain ond dbedine ane te-diehanen tote lave 
Sea indicate marine influence. Tributary waters are 
notable for their higher concentrations and relative 
epeiien ee See ee eae 
those rivers draining the southwestern part of the 
basin, which has volcanic soils. The high values for 
total and solids reflect the erosion 
rates in the entire Solo watershed. Total dissolved 
solids av 235 mg/l in the mainstem, but range 
from mg/1 in the tributaries. Major ion 
concentrations usually are lowest in the wet season 
and highest inthe dry season, although sulfate had 

wey ds Gus cen, Mev cde 

were hi in wet season. No 

distinct seasonal pattern was observed with P. 
Seer oftht sonttle sales Santas daagme to 
discharge over the year, yy ag in the wet 
season. an flow’ (Rochester PTT) 
po (Rochester-PTT) 
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Macroinvertebrate species richness and composi- 
tion, adaptations to flow cessation, and potential 
sources of energy for secondary production were 
examined at four sites on intermittent reaches of 
the Werribee and Lerderberg Rivers, Victoria, 
Australia. Aquatic stages of insects comprise over 
75% of the species recorded from sites on these 
two rivers. Most of these were Diptera (tipulids 
and chironomids) followed by Coleoptera (dytis- 


cids, hydrophilids, and elmids), and Trichoptera 
(leptocerids and hydrobiosids). Plecoptera (mainly 
Gripopterygidae) and Hemiptera (corixids and 
tonectids) were common. Most macroinvertebrates 
in the Werribee and Lerderberg Rivers avoid des- 
sication during summer Ae flying to nearby perma- 
nent streams and pools (eg. Odonata, —_ 
Trichoptera, Hempitera, and Coleoptera), seeking 
refuge in the receding pools (¢.g., re Dip- 
tera, Coleoptera, H case-bearing T! oy 
tera, some 

Siding Seneuth Gama suk sume of lead Wager ond 
dried filamentous algae (Oligochaeta, Amphipoda, 
and Coleoptera). Crayfish construct burrows, usu- 


contents in the receding pools. (Rochester- 
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p oon on certain sampling dates. Maximum dis- 
et ge te A 
spring (July-October) and minimum discharges in 
late summer (February-April). The 364 


per collection did not vary significan 
mean of 68. A strong positive skewness in 
man’s Rho correlations for the July and 
samples (except July 1981) strongly 
the community is not ly assem but that 
the presence of one increases probabili 
it others will co-occur. The association indi- 
ces (V) for the 13 sample collections were all 
significantly greater than 1 (p < 0.05), indicating 
that more positive associations occurred than 
would be expected by chance. The most common 
type of association pattern is for a common species 
to associate with one group of species at one time 
but with other groups at other times. Persistent 
competition apparently is not an important struc- 
turing force in the community. There is no evi- 
dence of persistent ‘guild’ structure, but the asso- 
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ciation between Austrosimulium (Simuliidae) and 
Edwardsina ¢ ) is , sug- 


number ‘of 


tent sougubten Cammes toetes pmo ap oe 
biotic interactions are transient and relatively low 
in number. (Rochester-PTT) 
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An attempt was made to determine whether the 
major functional feeding groups of benthic ma- 
croinvertebrates showed a positive association 
with their putative food supplies. It was hypoth- 
esized that correlations should exist of collector- 
gatherers with the amount of fine benthic organic 
matter (FBOM), shredders with the amount of 
coarse benthic organic matter (CBOM), filterers 
with current velocity, predators with abundance of 
potential prey, and scrapers with the presence of 
aufwuchs. The study was conducted on the 
Acheron River, approximately 70 km northeast of 
Melbourne, prob: oy All invertebrates > 300 mi- 
crometer diameter were sorted from sediment sam- 
[way obtained monthly (except June and August) 
or a year woe le in March 1981. Detritivorous 
feeding groups (collectors, shredders) were poorly 
correlated with the standing stocks of organic 
matter and many species were able to use alterna- 
tive feeding modes (e.g., scraping). This suggests 
that the quantity of detritus is not the primary 
criterion for habitat selection by detritivores as a 
whole. Predators and scrapers, however, showed 
closer relationships with their putative food 
sources. Filterers were uncorrelated with current 
velocity in either depositional or erosional samples, 
indicating the current velocity was not a primary 
determinant of abundance for this feeding group. 
(Rochester-PTT) 
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Emergence patterns of chironomids were exam- 
ined in Kaniwhaniwha Stream, a fast-flowing, 
stony bottom stream on North Island, New Zea- 
land. Floating pupal exuviae were collected using a 
drift sampler consisting of a metal frame, with a 
0.06 sq m inlet and a wider outlet, to which was 
attached a removable 250-micrometer mesh net. 
Collections were made bimonthly, every 3 hr over 
a 24-hr period. Nineteen different taxa were col- 
lected; only 13 could be identified to known spe- 
cies. The highest rate of exuviae drift was 42.5/cu 
m/24 hr in November and the lowest was 1.68/cu 
m/24 hr in March. Emergence rates increased 
steadily from March to September before a dra- 
matic increase in November. Most species were 
found at all times of the year, but the relative 
abundance of emerging chironomids varied 
throughout the year. Emergence in winter (10-11 
July 1984) occurred mainly in daylight hours, par- 
ticularly in the afternoon, and in summer (16-17 
January 1985) occurred mainly at dusk. The six 
most abundant species all showed the same pattern 
of emergence during daylight hours in winter and 
at dusk in summer. The occurrence of most taxa on 
all sampling occasions suggests a continuous emer- 
gence throughout the year. The pattern of emer- 
gence at all times of the year and the poorly 
synchronized life cycles among New Zealand in- 
sects generally is attributed to the long isolation of 
the land mass and the unpredictability of the cli- 
mate. — PTT) 
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An attempt was made to produce a model that 
would predict algal growth potential rather than 
standing crop at any given time. Data from 103 
foothills-fed New Zealand rivers were assembled 
from various studies. An inverse relationship was 
found between ash-free dry weight (AFDW) of 
standing crop, indicating that standing crops great- 
er than 15 g/sq m tend to be restricted to flows of 
less than 35 cu m/sec, whereas very high standing 
crops (>50 g/sq m) are associated with flows of 
less than 15 cu m/sec in the foothills-fed rivers. 
After flood scouring, it took 70 days to accrue a 
standing crop of >20 g/sq m according to moni- 
toring of five sites. A good correlation between the 
low flow standing crop and water conductivity 
was recorded; very high standing crops of >50 g/ 
sq m generally occurred at conductivities over 15 
mS/m. Combinatorial regression and multiple re- 
gression approaches were used in model develop- 
ment. Three regression models of increasing num- 
bers of predictor variables were developed: Model 
1, regressing standing crop against conductivity 
more than 30 days after a flood; Model 2, regress- 
ing time since the last flood, water conductivity, 
and temperature against standing crop; and Model 
3, which included the parameters river flow at the 
time of sampling, time since the last flood event, 
water conductivity, and temperature. The three 
parameters in the third model accounted for 82% 
of the variance in standing crop of the calibration 
model. (Rochester-PTT) 
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Invertebrate faunas in mossy and non-mossy areas 
of two alpine streams were compared and the 
utilization of bryophytes by aquatic invertebrates 
was examined. The two study sites were ‘Mouse 
Stream’ and ‘Tim’s Creek’ were in the Arthur’s 
Pass National Park, South Island, New Zealand. 
Mossy areas were sampled with a 0.01 sq m Surber 
sampler (100 micrometer mesh) into which mosses 
were scraped with a razor blade. Rocky areas were 
sampled with a second Surber sampler (0.02 sq m, 
100 micrometer mesh), which had thick foam 
flange around its bottom to provide a seal with 
substratum. Distinct animal assemblages were 
found in both mossy and rock habitats at both sites. 
Dominant bryophilous animals were the stonefly 
larvae Zelandoperla and Zelandobius, Chironomi- 
dae, Dorylaimoidea (Nematoda), Oribatei, and Hy- 
dracarina (Acarina), Copepoda, and Ostracoda. 
The mayfly Deleatidium and Nesameletus were 
most abundant in rocky areas. Significant differ- 
ences in animal abundance were evident between 
the two sites and between the two types of sub- 
strates at each site. Mossy habitats supported 5-15 x 
more invertebrates than rocky areas. The faunas 
colonizing artificial mosses resembled those on 
living bryophytes, but certain taxa were present in 
much lower numbers than on real bryophytes. 
Scanning electron microscopy (SEM) of showed 
only a sparse periphyton in winter, with algal 
blooms developing on both rocks and bryophytes 
as day length increased and temperatures increased 
in the spring. Artificial mosses at Mouse Stream 
also acquired abundant periphyton, but at Tim’s 


Creek they mainly collected detritus and silt. SEM 
study showed that bryophytes were grazed at both 
sites. Bryophytes in these alpine streams create a 
microhabitat that provides shelter aquatic inverte- 
brates, a site for periphyton growth and the accu- 
mulation of detritus, potential foods, and material 
for case construction by larval insects. Replace- 
ment of real bryophytes with artificial structures 
resulted in the redevelopment of similar animal 
communities, some taxa (Acarina, Collembola, 
Tardigrada, Dorylaimoidea, and Ostracoda) ap- 
peared to be negatively affected by the loss of a 
bryophyte food source. (Rochester-PTT) 
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Two acid streams, Steep Creek and Suspect 
Stream, and two alkaline streams, Hidden Creek 
and Toilet Stream, were studied to investigate the 
effects of water pH on stone surface organic layer 
structure and function. All streams were small (1.4- 
2.4 m wide) with low channel gradients (1-4 deg) 
and heterogeneous beds of cobbles, pebbles, and 
gravels. Six acid-washed, greywacke river stones 
were placed in perforated, x egg trays and 
secured to wire frames on the stream bed at each 
site. Scanning electron microscopy (SEM) stubs 
(2/site) were placed in stub holders also attached 
to the wire frames. Stones and stubs were placed in 
streams in July, September, and November and 
were removed after approx 2 mo. SEM showed 
that blue-green algae and diatoms (mainly Gom- 
phonema subclavatum and Achanthes minutissima) 
were dominant autotrophs on stone chips incubat- 
ed at the alkaline sites. Chlorophyll a analyses 
confirmed that algal biomass was low at the acid 
sites (0.05-0.08 microgram chl-a/sq cm) even 
though total organic carbon (TOC) concentrations 
on stones were relatively high (approx 25 micro- 
gram/sq cm). TOC:chl-a ratios were relatively low 
at Hidden Creek and Toilet Stream (126 and 199, 
respectively), but were much higher at Steep 
Creek (322) and Suspect Stream (508), reflecting 
the minor contribution of algae to stone surface 
carbon at the acid sites. Chlorophyll a concentra- 
tions showed a significant decline with increasing 
channel pH, indicating that algal colonization was 
enhanced by the naturally acid conditions. Thus, 
the low algal biomass measured at the acid sites 
may have been caused by nutrient deficiency or 
light attenuation by the brown water rather than 
by any physiological effect of low pH. Heterotro- 
phic activity, as indicated by O2 uptake, was great- 
est on detritus that accumulated in the high-pH 
channel (7.2) and lowest on material in the pH 4.5 
(ambient) channel. Detrital respiration was 45-81% 
higher in alkaline water (pH 8.0) than in acid (pH 
5.0) water. (Rochester-PTT) 

W89-08197 


INVERTEBRATE DRIFT IN THREE FLOOD- 
WESTLA’ 


PRONE STREAMS IN SOUTH 
NEW ZEALAND, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

A. K. Graesser. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1422-1426, October 
1988. 3 fig, 2 tab, 9 ref. 


ND, 


Descriptors: *Flashy streams, *New Zealand, 
*Aquatic drift, *Flow rates, *Macroinvertebrates, 





*Ecology, Limnology, Midges, Aquatic insects, 
Collembola, Arachnids, Animal behavior, Benthos, 
Aquatic habitats. 


Drift of invertebrates was studied in three small 
streams (Noone, Mapourika, and Jetty Creeks) in 
New Zealand, where rainfall is high and streams 
ns rapid and frequent fluctuations in spe- 
cific discharge. Composition of the drift was simi- 
lar at all sites. Terrestrial and emerging aquatic 
invertebrates were always present and made up 
30% of the animals collected. They were mainly 
Collembola, Arachnida, and adult Diptera and Hy- 
menoptera. Deleatidium (Ephemeroptera: Lepto- 
phelbiidae) and larval Chironomidae were the 
aquatic invertebrates most frequently recorded in 
drift samples. Benthic invertebrate standing crops 
were low in all streams. Fluctuations in numbers of 
drifting Deleatidium and the other more common 
aquatic taxa could not be correlated with changes 
in benthos density; thus it is unlikely drift was 
density-dependent. More Deleatidium nymphs and 
other aquatic invertebrates were drifting at night 
than during the day. Numbers of Deleatidium and 
other aquatic invertebrates taken in drift samples 
were significantly different between sites and were 
highest at Noone Creek and lowest at Jetty Creek. 
Although drift densities varied from month to 
month within the range 0-3 invertebrates per 100 
cu m/hr, no seasonal patterns were apparent. In- 
stead, temporal differences appeared to be influ- 
enced strongly by flow conditions immediately 
before and at the time of sampling. Numbers of 
invertebrates drifting increased with discharge, but 
drift densities decreased with increasing discharge. 
Decreasing drift densities with increasing dis- 
charge suggest that invertebrates may actively 
avoid entering the water column under periods of 
increasing discharge, perhaps by going deeper into 
the substratum. (Rochester PTT) 
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Many brown water streams of South Island, New 
Zealand, drain pakihis (a swampy, acidic barren 
type of land) and the pH can be as low as 4 due to 
a high concentration of organic acids. All streams 
were located in at least partially evergreen-forest- 
ed catchments and had no apparent point sources 
of pollution or enrichment. In 45 west coast 
streams, pH ranged from 4.1 to 8.1, CaCO3 alkalin- 
ity from 0-49 g/cu m, conductivity from 2-97 mS/ 
m, and DOC from 1.8-41 g/cu m. Total reactive 
aluminum content of the water ranged from 18 to 
697 mg/cu m, but the toxic, inorganic monomeric 
species determined on six occasions at four chemi- 
cally contrasting sites were always less than 50 
mg/cu m. Stone surface organic layers in acid, 
brown water streams (pH <5, DOC >9 g/cu m) 
consisted of an amorphous film of adsorbed organ- 
ic matter overlain and embedded with Tribonema, 
Fragilaria, Eunotia, and Synedra. However, at 
clear water sites (PH >7, DOC <2 g/cu m) 
epilithon was mainly blue-greens, Achnanthes, and 
Gomphonema. Periodic exposure of stone surfaces 
to air resulted in a reduction in the size of epilithic 
algal communities and is likely to play a significant 
limiting role in many west coast streams with their 
highly variable flows and shifting channels. In a 
substrate-diffusion experiment, epilithic algal bio- 
mass was increased by the addition of N and N + 
P in brown water streams and by P and N + P at 
the alkaline site. At most sites, Ephemeroptera and 


Plecoptera were numerically dominant with the 
leptophlebiid Deleatidium most abundant. Mean 
annual density of macroinvertebrates ranged from 
505 to 4720 sq m at seven South Westland sites and 
was greatest in the smallest, most alkaline streams. 
Differences in population densities between 
streams could not be attributed to measured phy- 
sico-chemical or biological parameters or channel 
stability, and fluctuations in numbers within 
streams were non-seasonal. The inability to distin- 
guish consistent temporal or spatial patterns in 
community structure and productivity among 
these streams is attributed to the highly variable 
and unpredictable discharge patterns of these 
streams. (Rochester-PTT) 
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This study examined the results of flow changes in 
the afternoon and morning on the numbers and 
types of invertebrates drifting at these times and 
during the night. The work was conducted in the 
lower Waitaki River replicate stream channels, 
South Island, New Zealand. Two of five streams, 
approximately 100 m long and 3 m wide and 
consisting of four riffles alternating with three 
pools were a in the studies. Duplicate 
invertebrate drift samples were collected from the 
downstream riffle of each stream using 0.425-mm 
mesh sampling nets. Afternoon and morning runs 
were conducted with either constant or varying 
discharge, whereas two night runs had constant 
discharge. Most of the non-zooplanktonic drifting 
organisms at all times were trichopteran (mainly 
Oxyethira albiceps) larvae. Molluscs (Physa sp.) 
and oligochaetes were the other two main -_ of 
drifting invertebrates. The mean number of non- 
zooplanktonic invertebrates drifting in the two 
Oe ee See Se ge ee 
control days, numbers and types of invertebrates 
drifting in the two streams were similar. Drift 
densities increased significantly during flow fluctu- 
ations, more so when the fluctuations occurred in 
the afternoon than in morning. Numbers of inver- 
tebrates drifting at night following flow fluctua- 
tions the previous afternoon were reduced, but a 
similar pattern also occurred in the control stream. 
Because of a lack of independence between effects 
of flow changes occurring in the afternoon and the 
morning, it is not possible to conclude that after- 
noon flow changes effects were most significant 
because of the time of day. The effects of peak 
discharges on invertebrates appear to depend 
largely on the length of time since the last peak 
discharge. In a separate set of experiments con- 
ducted at the replicate streams, it was found that 
after 5-fold changes in flow had occurred regularly 
for 3 wk, with the most recent change being 24 hr 
previous to when drift was measured, the changes 
did not cause increases in drift, except for terrestri- 
al insects. Discharge variations increased the densi- 
ty of all drifting invertebrates, with numbers of 


oligochaetes increasing and numbers of trichopter- * 


an larvae decreasing in proportion to total drift 
numbers. (Rochester-PTT) 
W89-08200 


IMPACT OF FINE SILT ON EPILITHIC PERI- 
PHYTON, AND POSSIBLE INTERACTIONS 
BETWEEN PERIPHYTON AND INVERTE- 
BRATE CONSUMERS, 

Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 

For primary bibliographic entry see Field 6G. 
W89-08201 


WATER CYCLE—Field 2 
Lakes—Group 2H 


APPLICABILITY OF THE RIVER CONTINU- 
UM CONCEPT TO NEW ZEALAND STREAMS, 
Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 

G. I. Ryder, and D. Scott. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
I AP, Vol. 23, No. 3, p 1441-1445, October 
1988. 2 fig, 1 tab, 20 ref. 


Descriptors: *River Continuum Concept, *New 

*Macroinvertebrates, *Rivers, *Ecology, 
*Limnology, Riffles, Food habits, Animal behav- 
ior, Organic matter, Shading, Particle size. 


The River Continuum Concept (RCC) has been 
modified and its applicability to streams in various 
of the world has been questioned. With this 
in mind, the longitudinal distribution of functional 
groups of macroinvertebrates was examined in 
lew Zealand streams. The study sites were 12 
first-sixth order streams in southeast Otago on the 
South Island. Most catchments were either indige- 
nous evergreen forest or tussock grassland. Three 
catchments were used for pasture. Invertebrate 
samples were taken in riffles using a Surber sam- 
pler (0.125 sq m, 300-micrometer mesh) from De- 
cember 1982 to May 1983 (8-16 samples per site). 
Gut analyses were used, together with previous 
studies, to assign individuals to functional feeding 
groups (shredders, filterers, predators, and brows- 
ers). Sampling for particulate organic matter was 
carried out using a Surber sampler for coarse par- 
ticulate organic matter (CPOM) and a 17-sq m 
cylindrical brass corer for fine particulate organic 
matter (FPOM, <Imm). Filterers were poorly 
represented in terms of genera (4), whereas preda- 
tors were represented by 9 genera. Browsers domi- 
nated numerically at all sites (range: 50.1-97.3%), 
whereas filterers varied from 0.4% at one site to 
32.7% at another. A significant positive relation 
between shredder proportion and stream size was 
found when stream size was measured as dis- 
charge, but not when measured by link. Filterers 
showed an increase with closed canopies, but at 
open canopy sites a non-linear negative relation 
was found. When the proportions of shredders 
from open and closed canopy sites were treated 
together, a significant positive association was 
found with CPOM (p < 0.01). Shredder abun- 
dance increases with increasing amounts of 
CPOM, regardless of stream size and riparian 
vegetation. The proportion of shredders in New 
Zealand streams provides is low, whereas the RCC 
predicts co-dominance. The RCC predicts that 
shredders will increase in the downstream direc- 
tion and filterers will increase. In New Zealand 
streams the prediction is not followed for shred- 
ders in closed canopies, but filterers generally in- 
crease in the downstream direction for a closed 
canopy. It is concluded that worldwide evaluation 
of the RCC is needed, and that it may apply only 
to a limited set of rivers. (Rochester-PTT) 
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Cave Stream, a tributary of Broken River (South 
Island, New Zealand), flows through a 362 m 
limestone cave in its lower reaches. Whether inver- 
tebrates drift more often inside the cave and 
whether they travel further in each drift episode, 
were investigated. The diel pattern of drift inside 
the cave in the absence of light also was studied. 
Drift samples were collected every 4 hr for 24 hr 
at sites inside and outside the cave. The effect of 
the cave on drift distance was determined for the 
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most common species Deleatidium sp. (Ephemer- 
optera: Leptophlebiidae); 50 larvae were released 
into the water at increasing distances upstream 
from a drift net. Total fauna, Deleatidium sp., and 
Hydrobiosidae (Trichoptera) all exhibited pro- 
nounced diurnal drift peaks inside the cave and less 
marked nocturnal peaks outside. In contrast, diur- 
nal peaks for Pycnocentrodes sp. (Trichoptera) 
were similar both inside and outside the cave. 
Maximum numbers of Chironomidae were collect- 
ed at 10:00 hr and just after dusk at both sites, 
although drift periodicity was not pronounced. 
The average percentage of benthos in the drift was 
significantly higher inside the cave for Deleatidium 
sp, Hydrobiosidae, and the total fauna. No benthic 
Chironomidae or Pycnocentrodes sp. were collect- 
ed in the cave although some were present in the 
drift. Numbers of Deleatidium sp. larvae recap- 
tured declined exponentially with distance from 
the collection point. The calculated mean distance 
traveled by larvae was 8.2 m outside the cave and 
13.3 m inside the cave, differences which were not 
significantly different. Water temperature, current 
speed, substrate type, and pH were similar inside 
and outside the cave and are unlikely to account 
for the increased propensity to drift inside. In the 
Cave Stream cave, it is likely that lack of food 
along with the absence of light account for the 
continually high levels of drift. The severe reduc- 
tion in density and diversity of benthic fauna inside 
the cave can be attributed to animals drifting more 
frequently in response to the continual darkness 
and low food levels. (Rochester-PTT) 
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An attempt was made to analyze the allochthonous 
organic matter (coarse) and associated macroinver- 
tebrates in creeks upstream of the oligotrophic 
Patagonian lakes of Nahuel Huapi National Park, 
Rio Negro province, Argentina, to establish a base- 
line for future studies. Samples were taken month- 
ly during 1983-84 using a modified Surber sampler 
in 16 head water streams of orders 2-5 near the 
watershed divide separating the Negro system (At- 
lantic drainage) and the Manso system (Pacific 
drainage). The streams are characterized by large 
quantities of coarse particulate organic matter 
(CPOM), which shelters and feeds, directly or 
indirectly, rich communities. The CPOM comes 
from 21 plant species of indigenous and introduced 
flora and has a varied macroinvertebrate fauna 
associated with it, comprising mainly preimaginal 
stages of insects. Molluscs and crustaceans also are 
found. Forty-five macroinvertebrate species were 
found. There were 43 species in the Atlantic slope 
and 40 in the Pacific slope, with 38 in common. A 
high value of the Jaccard similarity index (85%) 
shows that the Andes do not play an important 
role in biotic segregation. it is known that glacia- 
tion processes from latitude 39 deg toward the 
south connected the basins of both catchments 
allowing better dispersion. (Rochester-PTT) 
W89-08204 


SIMPLIFIED CLASSIFICATION OF FRESH- 
WATER BODIES IN THE WORLD, 
Rijksinstituut voor Natuurbeheer, Leersum (Neth- 
erlands). 

B. Higler, and B. Statzner. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1495-1499, October 
1988. 1 fig, 2 tab, 8 ref. 


Descriptors: *United Nations, *International coop- 
eration, *Classification, *Limnology, *Ecology, 
*Surface waters, Lakes, Rivers, Water resources 
development, Mannings equation, Downstream 
gradients, Standards, Hydrography. 


in the framework of a UNESCO/UNEP project 
on Integrated Environmental Evaluation of Water 
Resources Development, a simplified classification 
of freshwater bodies worldwide is being devel- 
oped. Ecological criteria have been chosen as the 
basis for the classification. Although many excep- 
tions exist in any classification, a the generalized 
concept that can be adapted to local conditions still 
seems worthwhile. Running and stagnant waters 
are treated separately because there are few 
common features or species of plants and animals 
shared between the two categories. Based on Man- 
ning’s formula, the streams of Europe have been 
classified in terms of hydraulic characteristics and 
ecological characteristics have been associated 
with them. The result is generalized pattern of 
river changes from the mountains to the sea. Upon 
this pattern the specific features known to prevail 
in European streams are superimposed. With this 
standard in place, deviations can be identified more 
readily. Similarly, a classification scheme for tem- 
perate-zone lakes was developed based on the ideas 
of classical limnology (e.g., Thienemann, Hutchin- 
son). Three main types of lakes are recognized: 
deep (>10 m), shallow (10-1 m), and very shallow 
(<1-2 m). (Rochester-PTT) 
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A model proposed to provide relevant information 
about lakes for planners and decision-makers em- 
phasizes the need for systematic evaluation of bio- 
logical information. The criteria employed for 
evaluation of lakes in the model are naturalness, 
biological function, rarity, and diversity. For each 
criterion there are several subcriteria that lead to 
choosing the specific value of the criterion. After 
the criteria have been evaluated, they are summa- 
rized to reach an overall classification for the lake. 
This technique was applied to 287 lakes in south- 
western Sweden. All lakes with an area between 
about 0.2-0.3 and 80 sq km were included. The 
result of the model is to classify all lakes as highly 
valuable, valuable, certain value, or no particular 
value from a conservation vicwpoint. In the model, 
the size of the lake is not 2 major factor in evalua- 
tion. However, only a few lakes with an area 
below 0.5 sq km had a high value, whereas lakes 
over 10 sq km in area were more often considered 
to be of high value. This was mainly the result of 
the biological function of the larger lakes in their 
drainage basins. Naturalness was not as decisive in 
the overall classification as might have been pre- 
dicted. Only 15% of the lakes were without any 
significant anthropogenic influence, and this pro- 
portion was the same for all the classes. Biological 
function and rarity were important criteria for the 
assessment. Lakes that have a low biological func- 
tion and host no rare species have been classified as 
having certain values or no speciai values, whereas 
lakes with very high biological function and host- 
ing rare species have been classified as valuable or 
highly valuable. Lakes with low diversity have 
been classified as less valuable, but lakes with high 
ot are to be found in all classes. (Rochester- 
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Twelve streams with 25 sampling sites located in 
the Kanto region of Japan were surveyed —— 
out the year from 1981 to 1983; the relati ‘ip 
between periphyton biomass and several water 
quality parameters was investigated. Sampling sites 
in the streams were selected in rapids of similar 
water depth (shallower than 50 cm), current ve- 
locities (0.5-1.0 mg/sec), light conditions, and river 
bed composition. Concentrations of organic mate- 
rials and nutrients in the surveyed streams varied 
widely: BOD, 0.1-111 mg/l; COD, 0.4-39.4 mg/l; 
dissolved organic carbon (DOC), 0.1-37.3 mg/l; 
total-N, 0.32-17.01 mg/1; total-P, 0.002-1.909 mg/1; 
total inorganic N, 0.056-12.421 mg/l; and phos- 
phate-P, 0.002-1.286 mg/l. Periphyton biomass 
varied from 4 to 516 mg/sq m dry weight and from 
4 to 1115 mg/sq mc hyll a. When all the 
data obtained throughout the year were grouped 
together, no clear correlations were evident be- 
tween any of the measured water qualities and 
chlorophyll a concentration in periphyton. There- 
fore, periphyton communities were divided into 
two types, summer and winter, based upon the 
criterion of water temperature of 13 C. Summer- 
type periphyton biomass was correlated with most 
of the monitored variables in stream water, espe- 
cially N and P. The bacterial number in summer- 
type periphyton also was correlated with these 
two components. No significant bra weg were 
found between winter-type periphyton biomass 
and any of the measured water qualities. (Roches- 
ter-PTT) 

W89-08214 


SELECTIVE CONTROL OF SUBMERGED 
AQUATIC PLANTS TO ENHANCE RECRE- 
ATIONAL USES OF WATER BODIES, 

Ruakura Agricultural Research Center, Hamilton 
(New Zealand). 

For primary bibliographic entry see Field 4A. 
W89-08215 


DEVELOPMENT OF A PHYTOPLANKTON 
RECENTL 


COMMUNITY IN A Y DREDGED 
GRAVEL-PIT POND IN WEST GERMANY, 
Landesanstalt fuer Umweltschutz Baden-Wuert- 
temberg, Karlsruhe (Germany, F.R.). Inst. fuer 
Wasser- und Abfallwirtschaft. 

D. Backhaus, and M. W. Banoub. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1522-1529, October 
1988. 5 fig, 4 tab, 11 ref. 


Descriptors: *Limnology, *Succession, *Phyto- 
plankton, *Germany, *Algae, *Species diversity, 
*Population dynamics, Ponds, Cyanophyta, Chlor- 
ophyta, Cryptophyta, Chrysophyta, Diatoms, 
Testsee, Colonization, Seasonal variation, Gravel 
pits. 


The Testsee, a 1.4-ha, 14-m-deep gravel-pit lake 
was dug originally for observing groundwater dy- 
namics. Its limnology has been followed since 1974 
to observe the development of aquatic communi- 
ties in a body of water fed only by rainfall and 
groundwater. About 221 species were recorded 
between 1974 and 1980 belonging to 10 classes; 
Bacillariophyceae were represented by the highest 
number of species, followed by Chlorophyceae, 
Chrysophyceae, and Cryptophyceae. The increase 
in total population density proceeded at a logarith- 





mic rate in the first 4 yr, reaching an annual 
average of about 7 million cells/l. In the years 
1978-80, annual variations occurred that seemed to 
— environmental variations during the 
joneer species were small cellular Cyanophyceae 
it year), Xanthophyceae (second year), and Ba- 
cillariophyceae (third year). The prevalence of 
blue-greens in the first year may have been due to 
soil water introduced during the dredging process. 
Larger-celled species a toward the end of 
the study period. The Shannon-Weaver diversity 
irregular seasonal variation (0.1-1.3); 
it increased during the diatom in 1977- 
1978, but decreased toward the end of the study. 
The Testsee had a steep shoreline lacking a wide 
border of reeds, so that birds seldom were seen in 
the lake and thus their contribution as a transport 
ony -_ have been small. (Rochester-PTT) 


BACTERIAL ASPECTS OF RECREATIONAL 
WATER QUALITY OF LAKES IN THE TYRO- 


For primary bibliographic entry see Field 5B. 
W89-08217 


AND RECOLONIZATION: 
PROCESSES REGULATING ZOOPLANKTON 
DYNAMICS IN A COOLING RESERVOIR, 
Savannah River Eco 


Lab., Aiken, SC. 
For primary bibliographic entry see Field 5C. 
W89-08218 


BRYOZOANS IN THE COOLING WATER CIR- 
CUITS OF A POWER PLANT, 

Electricite de France, Chatou. Direction des 
Etudes et Recherches. 

For primary bibliographic entry see Field 8C. 
W89-08219 


RELATIONSHIP BETWEEN BIOLOGICAL 
AND CHEMICAL INDICATORS OF SURFACE 
WATER QUALITY, 

Ghent Rijksuniversiteit (Bel sium). Lab. for Biolog- 
ical Research in Aquatic Po 

For primary bibliographic entry see Field 5A. 
W89-08221 


SEDIMENTATION PONDS AS THE WATER 
TREATMENT SYSTEM IN THE PEAT PRO- 
DUCTION AREAS AND THEIR EFFECT ON 
b WATER QUALITY AND PLANKTON 


IMMUNITIES, 
Vapo Oy, Jyvaskyla (Finland). Research Dept. 
For primary bibliographic entry see Field 5G. 
W89-08223 


ENCLOSURE EXPERIMENTS TO TEST EF- 
FECTS OF LOG STORAGE ON A LARGE SAL- 
MONID PRODUCING LAKE: WATER QUAL- 
ITY AND ZOO! IN DENSITY, 

British Columbia Univ., Vancouver. 

For primary bibliographic entry see Field 4C. 
W89-08225 


HETEROTROPHIC BACTERIAL ACTIVITY 


QUE, 
Institut National de la Recherche Scientifique, 
Sainte-Foy ( 


). 
For primary bibliographic entry see Field 7B. 
W89-08238 


HETEROTROPHIC BACTERIA: HOW DO 
THEY ADAPT TO LIMITED SUBSTRATES IN 
aati ECOSYSTEMS. STUDIES ON REGU- 
'Y MECHANISMS, 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobencekologie. 

J. Overbeck, and Y. Sako. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 


IVTLAP, Vol. 23, No. 3, p 1815-1820, October 
1988. 3 fig, 2 tab, 15 ref. 


Descriptors: *Bacterial ph hysiology, *Metabolism, 
*Heterotrophic bacteria, * *Enzymes, 
Radioactive tracers, Pluss-See, Germany, Plank- 
ton, Physiological ecology, Carbohydrates. 


Qualitative regulation of bacterial metabolism, 
unlike quantitative regulation, involves changes in 
the activities, not the amounts, of enzymes on 
i of metabolites 


21. Water In Plants 


HYDROLOGY AND ITS EFFECTS ON DISTRI- 
BUTION OF VEGETATION IN CONGAREE 
SWAMP NATIONAL MONUMENT, SOUTH 
CAROLINA, 

pees Survey, Columbia, SC. Water Re- 


iV. 
For primary bibliographic entry see Field 2H. 
W89-07011 


TREE STANDS AND Mog BL gy 
IN TWO WATERSHEDS IN THE NURMES- 


J orest R +h Station (Finland). 

L. Finer, R. Heimala- and J. Paivanen. 

og St age ap to Vol. 18, No. 1, p 47-60, 
988. 9 fig, 4 tab, 30 





a *Forest watersheds, *Peat, *Vegeta- 

*Princi component analysis, *Trees, 
*Porest hydrology, Detrended correspondent anal- 
a Peatland, Tree stands, Ground vegetation, 


Tree stands and ground vegetation characteristics 
are described for two peat dominated water- 
sheds at the end of a i calibration 
period and immediately before the forest drainage 
was performed in the areas. According to forest 
compartmentwise ocular inventory the mean stand 
volume of the mineral sites in the entire Koivupuro 
watershed was 117 cu m/ha and 28 cu m/ha on the 


WATER CYCLE—Field 2 
Water In Plants—Group 21 


peatland drainage area. The corresponding figures 
for the Suopuro watershed were 102 cu m/ha and 
28 cu m/ha, respectively. Altogether, 33 perma- 
nent sample plots were established to follow the 
effects of forest drainage on tree stands and ground 
vegetation. In the ground vegetation survey the 
sample plots of different peatland site types could 
be with principal component analysis 
(PCA) and detrended correspondence analysis 
(DCA). In the ordination of the sample plots, both 
revealed tree cover and wetness dimen- 
sions. (Author’s abstract) 
W89-07717 


PHYTOMASS OF SUBMERGED COMMUNI- 
TIES OF THE AHWAR REGION, SOUTHERN 


IRAQ, 

Baghdad Univ. (Iraq). 

For primary bibliographic entry see Field 2H. 
W89-0772i 


METAL SPECIFICITIES ON INDUCTION AND 

BINDING AFFINITIES OF HEAVY METAL- 

BINDING COMPLEXES IN WATER HYA- 

CINTH ROOT TISSUES, 

ba Univ., Takamatsu (Japan). Lab. of Food 
y 

For primary bibliographic entry see Field 5B. 

W89-07737 


EFFECTS OF SALINITY AND MOISTURE 


For primary bibliographic entry see Field 3C. 
W89-07804 


WATER USE BY INTENSIVELY CULTIVATED 
WILLOW USING ESTIMATED STOMATAL 
PARAMETER VALUES, 

Sveriges Lantbruksuniversitet, Umea. Dept. of 
Forest Site Research. 

H. Grip, S. Halldin, and A. Lindroth. 

Hydrological Processes HYPRE3, Vol. 3, No. 1, p 
51-63, January-March 1989. 8 fig, 21 ref. 


rs: *Evapotranspiration, *Water use, 
*Natural use, *Willow trees, *Forest hydrology, 
*Evaporation, *Sweden, Forestry, Stomatal tran- 
spiration, Cultivation, Transpiration, Estimating 
equations, Lysimeters. 


Large land areas in Sweden are planned to be 
planted with high producing, short rotation forest 
stands of willow in the beginning of the 1990s. 
Since willow is a highly hydrophilic species, this 
new land use may have strong implications on 
water resources. To assess these implications, 
evaporation of Salix viminalis and Salix viminalis x 
caprea stands in lysimeters was analyzed with the 
simple, yet physically realistic KAUSHA model. 
Parameter values for the Lohammar equation were 
deduced (b = 100 cu m/kg, k sub max = 0.01 m/ 
s), believed to be applicable to other sites. Simulat- 
ed evaporation during the 1980 growth season for 
a normal stand with a production of 12 tonnes of 
dry matter per hectare per season was 526 mm, of 
which 375 mm was transpiration, 56 mm intercep- 
tion evaporation, and 95 mm soil evaporation. For 
an optimally irrigated 20-tonnes stand, the total 
evaporation was 584 mm, of which 430 mm was 
transpiration. As a comparison, Penman open 
water evaporation was 430 mm. To avoid soil 
water stress in the 20-tonnes stand, 140 mm was 
needed as irrigation, equivalent to 25% of the 
mean annual precipitation. Since intensively culti- 
vated willow plantations seemed to be using much 
water, it was concluded that introduction of this 
agriforesty practice must be carefully planned to 
make use of this property, e.g. in biological filters 
or in reclaiming water-logged land. (Author's ab- 
stract) 

W89-07934 





Field 2—WATER CYCLE 


Group 2i—Water In Plants 


RESPONSE OF WHEAT, CANOLA AND AL- 
FALFA TO SIMULATED ACIDIC PRECIPITA- 
TION, 

Saskatchewan Research Council, Saskatoon. 

For primary bibliographic entry see Field 5C. 
W89-07951 


PRIMARY PRODUCTIVITY OF A SHALLOW 
INLET (PRODUKIONNYE KHARAKTERISTIK: 
MELKOVODNOI BUKHTY), 

Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

For primary bibliographic entry see Field 2L. 
W89-07971 


PLANT-WATER RELATIONSHIP IN BEANS 
(PHASEOLUS VULGARIS L.). I. SOIL-WATER 
DEPLETION UNDER DIFFERENT IRRIGA- 
TION LEVELS, (RELACIONES HIDRICAS DEL 
POROTO (PHASEOLUS VULGARIS L.). I. EX- 
TRACCION DE AQUA DEL SUELO BAJO DI- 
FERENTES REGIMENES DE AGUA APLI- 
CADA), 


Instituto de Investigaciones Agropecuarias, San- 
tiago (Chile). 

T. Juan Tosso. 

Agricultura Tecnica (Chile) AGTCA9, Vol. 48, 
No. 3, p 197-205, July-September 1988. 8 fig, 1 tab, 
20 ref. English summary. 


Descriptors: *Irrigation effects, *Soil water, *Soil- 
water-plant relationships, *Beans, Soil profile, 
Saline soils, Sprinkler irrigation, Soil water poten- 
tial, Temporal distribution, Soil moisture retention. 


Water content in the soil profile was measured 
during two growing seasons of the bean plant 
(Phaseolus vulgaris L.) in a saline and in a normal 
soil: in 1976, the soil was under the Gloria Pink cv; 
in 1977, under the Light Red cv. Eight levels of 
irrigation were established, using the sprinkler line 
source; however, only four of them are reported, 
since adjacent levels of irrigation showed small 
difference. Soil water depletion was calculated and 
analyzed in relation to time, soil depth, level or 
irrigation, cultivar, and soil salinity. Results 
showed that beans extracted water down to soil 
depths of 225 cm, and about 20 to 50% came from 
layers below 105 cm. The highest values of soil 
water de; rere occurred in the layers with highest 
values of field capacity. A relatively low amount 
of water was extracted from the first 15-45 cm of 
soil. Soil water extraction by roots is a very dy- 
namic process that varied with: time during the 
growing season, soil depth, amount of water 
present, and salt concentration in the soil profile. 
As the applied water increased, according to the 
level of irrigation, the total amount and the rate of 
water extraction from the soil profile increased. 
When pre-irrigated to shallow depth, the rate of 
soil water extraction in the upper layer increased. 
Excess salt in the profile produced a reduction of 
the soil water depletion, of about 34% in the 
humid treatment and 20% in the dry treatment 
(without irrigation). (Author’s abstract) 

W89-07977 


CANOPY STORAGE CAPACITY AND ITS VER- 
TICAL DISTRIBUTION IN A SITKA SPRUCE 
CANOPY, 

University of Strathclyde, Glasgow (Scotland). 
Dept. of Physics. 

For primary bibliographic entry see Field 2D. 
W89-08118 


SOIL WATER IMPROVEMENT BY TREES IN 
THE RANGELANDS OF SOUTHERN SPAIN, 
Universidad Complutense de Madrid (Spain). 

For primary bibliographic entry see Field 2G. 
W89-08140 


2J. Erosion and Sedimentation 


EFFECT OF EROSION-CONTROL STRUC- 
TURES ON SEDIMENT AND NUTRIENT 
TRANSPORT, EDGEWOOD CREEK DRAIN- 
AGE, LAKE TAHOE BASIN, NEVADA, 1981-83, 


Geological Survey, Carson City, NV. Water Re- 
sources Div. 

K. T. Garcia. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4072, 
1988. 65p, 21 fig, 10 tab, 11 ref. 


Descriptors: *Nevada, *Erosion control, *Sedi- 
ment transport, *Nutrients, Edgewood Creek, 
Lake Tahoe, Highway effects, Sediment load, Ni- 
trogen, Phosphorus, Iron, Particle size. 


Three sites in the Edgewood Creek basin with a 
combined drainage area of about 1.2 sq mi were 
selected to assess the effect of erosion-control 
structures along Nevada State Highway 207, on 
sediment and nutrient transport. The flow at site 
one is —— to have been largely unaffected by 
urban development, and was completely unaffect- 
ed by erosion control structures. The flow at site 
two was from a basin affected by urban develop- 
ment and erosion control structures. Site three was 
downstream from the confluence of streams meas- 
ured at sites one and two. Most data on streamflow 
and water quality were collected between June 
1981 and May 1983 to assess the hydrologic char- 
acteristics of the three sites. As a result of the 
erosion control structures, mean annual concentra- 
tions of total sediment were reduced from about 
24,000 to about 410 mg/l at site two and from 
about 1,900 to about 190 ml/I at site three. Sedi- 
ment loads were reduced from about 240 to about 
10 tons/year at site two and from about 550 to 
about 110 tons/year at site three. At site one, in 
contrast, mean concentrations and loads remained 
low throughout the study period. At site two, 
sediment particle size changed from predominately 
coarse prior to construction, to predominately fine 
thereafter; at site three, it changed from about half 
coarse sediments to predominately fine. Mean con- 
centration and loads of total iron also were signifi- 
cantly reduced after construction at sites two and 
three, whereas mean concentrations of nitrogen 
and phosphorus species did not change apprecia- 
bly. (Author’s abstract) 

W89-07069 


RECONNAISSANCE INVESTIGATION OF 
SEDIMENT DISTRIBUTION, EROSION, AND 
TRANSPORT IN THE UPPER DESCHUTES 
RIVER, DESCHUTES COUNTY, OREGON, NO- 
VEMBER 1986, 

Geological Survey, Vancouver, WA. Water Re- 
sources Div. 

K. A. Cameron, and J. J. Major. 

Available from Books and Open File Report Sec-- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4114, 
1987. 24p, 13 fig, 4 tab, 12 ref. 


Descriptors: *Dam effects, *Trout, *Sediment 
transport, *Deschutes River, *Ecological effects, 
*Oregon, Particle size, Spawning, Sedimentation, 
Gravel, Rivers. 


A preliminary investigation of sediment distribu- 
tion, erosion, and transport in the upper Deschutes 
River was conducted in response to the perceived 
problem that brown trout spawning gravels were 
being rendered unusable due to an accumulation of 
fine-grained sediment. Contrary to the contention 
that channel gravels are being covered by fine- 
grained sediment, examination of the river channel 
at several sites indicates that bed sediment is gener- 
ally a thin veneer ( < 0.6 ft) over local bedrock. 
This thin sediment veneer and numerous streambed 
exposures of local bedrock suggest that bed materi- 
al commonly is redistributed and that most fine- 
grained sediments probably have a short residence 
time and are transported through the study reach. 
The Shields criterion for bedload transport sug- 
gests that maximum discharges for the Deschutes 
River upstream from Pringle Falls subsequent to 
the operation of Wickiup Dam could transport bed 
material about 20% layer (up to about 17 mm) than 
pre-closure maximum yim dene Minimum dis- 
charges subsequent to dam closure, however, ap- 
peared capable of transporting only particles about 
one-half as large (up to about 6 mm) as pre-closure 
minimum discharges. Operation of Wickiup Dam 
appears to have had little effect of the size of 


transported bedload in the Deschutes River near 
Benham Falls. Bank erosion, averaging 0.2 to 0.4 
ft/year, appears to have started subsequent to the 
operation of Wickiup Dam and may have resulted 
from changes in the timing of high and low stages. 
Most of the eroded material is fine grained ( < 2 
mm). Shields’ bedload transport criteria suggest 
that this sediment should move through the upper 
Deschutes River and not cause appreciable sedi- 
mentation on the channel bed. Substantial alter- 
ation of river stage following dam closure has 
resulted in subaerial exposure of channel bar grav- 
els during the brown trout spawning season, which 
lasts from October through ber in the upper 
Deschutes basin. This factor, combined with a lack 
of gravel in the deeper part of the channel, —- 
to be a major contributor to reduction of the 
brown trout spawning habitat in the upper Des- 
chutes River. (Author’s abstract) 

W89-07091 


SEDIMENT TRANSPORT ON a MISSISSIP- 
PI PRODELTA SHELF, 

Louisiana State Univ., Baton fap: Coastal Stud- 
ies Inst. 

C. E. Adams, D. J. P. Swift, and J. M. Coleman. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental try, American Chemical So- 
=~ Washington, DC. 1987. p. 158-161, 3 fig, 1 


Descriptors: *Deltas, *Continental shelf, *Sedi- 
ment transport, *Mississippi River, *Suspended 
sediments, Water currents, Flow discharge. 


Near-bottom flow and its influence on the trans- 
port and deposition of deltaic sediments in the 
Mississippi River have been studied through an 
analysis of data on currents, temperature, and 
water —— The data are from a point 
mooring of two current meter-transmissometer 
pairs located at heights of 1 and 5 m above the 
seabed. The mooring, located in 60 m of water 7 
km south of the entrance to Southwest Pass, was in 
place for 68 days from mid-February to the begin- 
ning of May 1984. Additionally, wind data from 
Boothville, Louisiana have been examined. Near- 
bottom currents on the Mississippi delta shelf are 
not driven directly by surface winds but are a 
— response to wind-driven excursions of 
the surface plume of the Mississippi River. Cur- 
rents at 1 m and 5 m above the bottom are strongly 
polarized in an east-west direction and exhibit 
lodicities of 2 to 3 days and possibly 20 days. T 
suspended sediment concentration record 

three periods when suspended sediment concentra- 
tions and concentration gradients were distinctly 
different. Very fine sand and silt were deposited by 
short-period, high-turbidity events that may be 
correlated with lateral movements of the surface 
plume, with modulation of the suspended sediment 
rain by currents too weak to be capable of actual 
resuspension or with both. Coarser compo- 
nents settling from the Mississippi River plume are 
deposited across the shelf in a relatively narrow 
zone beneath the plume. Estimates of sediment 
accumulation thicknesses range from a few mm for 
the short-period events to nearly 1 m for the entire 
depositional episode. The lower value is consistent 
with thickness of individual sediment lamina seen 
in cores, and the larger is consistent with annual 
accumulations derived from river flood. (See also 
W89-07234) (Miller-PTT) 

W89-07275 


NATURAL RECOVERY PROCESSES OF 
MARINE SEDIMENT CONTAMINATED 
DURING OFFSHORE DRILLING Ai 

Louisiana State Univ., Baton Rouge. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5B. 
W89-07279 


ORGANIC POLLUTANT DISTRIBUTION IN 
MISSISSIPPI RIVER DELTA SEDIMENTS, 
Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

For primary bibliographic entry see Field 5B. 





'W89-07300 


CHEMICAL CONTAMINANTS IN SEDIMEN- 
TARY PROFILES OF CENTRAL GULF OF 
MEXICO ESTUARIES, 

Gulf Coast Research Lab., Ocean Springs, MS. 
For primary bibliographic entry see Field 5B. 
W89-07302 


DISTRIBUTIONS OF HALOGENATED OR- 
GANIC COMPOUNDS IN _ ESTUARINE 
WATER, BIOTA, AND SEDIMENTS, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-07304 


NEUTRON ACTIVATION ANALYSIS OF VERY 
RECENT SEDIMENT ACCUMULATIONS IN 
WETLANDS BORDERING THE NORTHERN 
GULF OF MEXICO, 

Louisiana State Univ., Baton Rouge. Nuclear Sci- 
ence Center. 

R. M. Knaus. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 395-398, 1 tab. 


Descriptors: *Sedimentation rates, *Sediments, 
*Coastal marshes, *Neutron activation analysis, 
*Wetlands, *Gulf of Mexico, *Soil horizons, Accu- 
mulation, Rare earth elements, Tracers. 


A method is discussed by which accurate data on 
yearly sediment rates can be obtained, using instru- 
mental neutron activation analysis for detecting 
artificial soil horizon markers in newly formed 
sediments. The rare earth elements used in this 
study, dysprosium (Dy) and samarium (Sm), are 
ideal for large-scale environmental studies involv- 
ing field applications where radiotracers would be 
prohibited. The sensitivity of the instrumental neu- 
tron activation analysis technique for dysprosium 
and samarium in environmental matrices is 0.2 and 
0.25 microg per g of sample, respectively. Upon 
contact of the diluted tracer spray with the natural 
waters of the marsh, an increase in pH causes a 
milky white precipitate to form which extends 
through the water column and onto the bottom 
surface of the water body. Each sample is subject- 
ed to a neutron flux of greater than 10 to the 13th 
power n/sq cm/sec for two minutes. Analysis for 
the 0.0947 MeV gamma ray of the 2.33-h Dy-65 is 
performed within 5 h, post neutron bombardment. 
Each batch of irradiated marsh samples is accom- 
panied by standards of known Sm, Dy, and Na 
content. The net photopeak areas of the standards 
and samples are compared directly and the microg 
of Dy and Sm/gm of sediment are plotted against 
the depth of the sample from the frozen core. The 
yearly accretion rates were obtained from salt- and 
freshwater habitats and are recorded for the most 
recently accumulated sediments. Values range 
from the less than 1 cm/yr in saltwater habitats to 
as much as 6 cm in some freshwater habitats. As 
bulk densities and organic-inorganic ratios of 
newly accumulated sediment are correlated with 
yearly accretion rates, an important characteristic 
of marsh vitality can be used to predict the near- 
term fate of a marsh. The data are unique in that 
they were recorded while the stratigraphy was 
kept intact. These stable soil horizon markers are 
in place and cover areas ranging from 20 to 400 sq 
m. Pit the habitats in which they reside remain 
intact, these rare earth markers can yield informa- 
tion on marshland dynamics well into the next 
millennium. (See also W89-07234) (Miller-PTT) 
W89-07317 


TRACE ELEMENTS IN GULF OF MEXICO 
SEDIMENT AND OYSTERS FROM THE NOAA 
STATUS AND TRENDS PROGRAM, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 5B. 
W89-07319 


WATER CYCLE—Field 2 
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DISTRIBUTION AND TRANSPORT OF 
MINOR ELEMENTS IN THE LOWER MISSIS- 
SIPPI RIVER, LOUISIANA, 
Geological Survey, Baton Rouge, LA. Water Re- 
pea bibliographi Field 5B 

or primary bibliographic entry see Fie b 
W89-07320 


LABORATORY STUDIES ON SULFUR DIA- 
GENESIS IN SEDIMENTS OF LITTLE ROCK 
Mi U a, Mibnspoli, Dep. f Civil and 
innesota Univ. oO 

Mineral Engi 


For primary Y bibliographic entry see Field 5B. 
WS07368 


OPHENOL ISO 

POND SEDIMENTS, 

Environmental Research Lab., Athens, GA. 
For primary bibliographic entry see Field SB. 
W89-07372 


ANAEROBIC DEGRADATION OF DICHLOR- 
IMERS IN FRESHWATER 


EFFECTS OF COPPER ON SEDIMENT BIOTA, 
National Water Research Inst., Burlington (Ontar- 


io). 
For pri bibli hic entry see Field 5C. 
weone ee 


SELECTIVE EXTRACTIONS OF SEDIMENTS: 
PROBLEMS AND PROGNOSIS, 

New Hampshire Univ., Durham. Dept. of Chemis- 
try. 

For primary bibliographic entry see Field 5A. 
W89-07378 


SED) 
Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

L. F. Boyer, and E. J. Shen. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 444-465, 1988. 10 fig, 2 tab, 33 ref. 
University of Wisconsin-Milwaukee Graduate 
— Research Grant 9000 and PRF Grant 133- 


Descriptors: *Lake sediments, *Sediment-water 
interfaces, * hy, Remote sens- 
ing, Benthic fauna, ficids, Reflectance, Envi- 
ronmental gradient, Milwaukee, Wisconsin. 


Sediment-profile p hs were taken at 28 sta- 
tions in Milwaukee 


relief 

at the sediment-water interface pms ae 
imum of 3.94 cm near the southern breakwall to 
0.22 cm in the central harbor. Three other 
eters decreased with distance from the 
oo (1) areal percentage Apo 

the sediment ranged from 10.1% near Jones 
to zero in the extreme northern and — 
harbor; (2) depth of camera penetration, a 
of bottom compaction, ranged from full penetra 


breaks a 
(RPD), and (3) ‘high’ (>1 cm) vs Bana (el cm) 
boundary roughness. The utility of the system to 
provide a rapid, remote assessment of a frequently- 
disturbed freshwater benthic regime was demon- 
strated. (Author’s abstract) 
W89-07445 


AGGREGATION AND DISAGGREGATION OF 
FINE-GRAINED LAKE SEDIMENTS, 


California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

W. Lick, and J. Lick. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 514-523, 1988. 6 fig, 1 tab, 25 ref. 


Descriptors: *Lake sediments, *Flocculation, *Dis- 
Fd dynamcy *Particle size, Sediment-water interfaces, 
Shear stress, Sediment concentra- 

emia, Sedidienndion. Theoretical analysis. 


The effects of fluid shear and sedimentation con- 


continues to be an important research area. Previ- 
ous studies have shown that the steady-state 
median floc size decreases as the shear stress in- 


PALAEOMAGNETIC AND 210PB ESTIMATES 
OF SEDIMENTATION IN LAKE TURKANA, 
EAST AFRICA, 

Edinburgh Univ. oo — of Geophysics. 
C. E. Barton, and T. T 


Palaeogeography, 

logy, => No. 1, 33-00, Noncater 1 988. 3 
fig, 1 tab, C Grant GR3/3552 and 
kr Gene EAR S1isen 


pp pee orm tation, ‘Lakes, *Paleolimno- 
i Geochemistry, Cores, Sedimentation 


a omen oe 
square cm/yr) ae the last few hundred 

A radiocarbon age from near the base 

of a 12-m core from the south basin gave an 
sedimentation rate of 0.19 cm/yr over the 

lat 3400 years I was concluded tat the presen 


de la Recherche Scientifique, 
Marseille (France). Lab. de Pal 
J. Medus, M. Popoff, E. Fourtanier, and M. A. 
Sowunmi. 
, Palaeoclimatology, Palaeoeco- 
loge Goleet No. 1, p 79-94, Pai 1988. 7 
fig, 1 tab, 43 ref. 
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Group 2J—Erosion and Sedimentation 


Descriptors: *Lakes, *Paleolimnology, *Sedimen- 
tology, *Palynology, *Core drilling, *Nigeria, 
Pollen, Spores, Diatoms, Geologic units, Geologic 
history, Paleoclimatology. 


The Oku Lake series in Nigeria, to the northeast of 
Makurdi, comprise about 148 m of continental 
deposits resting on folded Cretaceous marine sedi- 
ments of the Benue Trough. An oblique core, 192 
m long, included four different lithologic units, 
from bottom to top--(1) clays and sandstones, 
weathered at the top; (2) gray to black massive and 
laminated muds, with alternating oxidized levels; 
(3) green to white muds; covered with (4) reddish 
mixed clay and sand. These units correspond to 
four environmental stages for the Oku Lake: (a) a 
shallow-water lake, subaerially exposed during the 
development of a thick paleosol; (b) an open lacus- 
trine environment influenced by low episodic 
water levels; (c) littoral margin and flats; and (d) 
an emergent phase. The palynological sequence 
which appears continuous through the black muds 
is interpreted as a transition from an open lacus- 
trine environment to a thicker boggy forested area 
and then to a poorly-drained grassland vegetation. 
The diatom floras show parallel trends and indi- 
cate that the age could range from Late Miocene 
to Early Pliocene. However, on the basis of the 
climatic interpretation proposed, a late Miocene 
age was adopted. (Author’s abstract) 

W89-07470 


INTERREGIONAL COMPARISON OF ALLU- 
VIAL STREAM CHANNEL MORPHOLOGY: 

GREAT PLAINS VERSUS CENTRAL LOW- 
LANDS, 


Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 

For primary bibliographic entry see Field 2E. 
W89-07551 


CYSTS AND SEDIMENTS: GONYAULAX PO- 
LYEDRA (LINGULODINIUM MACHAERO- 
PHORUM) IN LOCH CHERAN, 

Royal Holloway and Bedford New Coll., 
(England). Dept. of Biology. 

J. Lewis. 

Journal of the Marine Biological Association of the 
United Kingdom JMBAAK, Vol. 68, No. 4, p 701- 
714, November 1988. 11 fig, 29 ref. NERC Grant 
GR3/5511. 


Egham 


Descriptors: *Gonyaulax, *Dinoflagellates, *Estu- 
arine environment, *Ecological distribution, 
*Marine sediments, *Scotland, Population density, 
Aquatic populations, Comparison studies, Lakes, 
Sampling. 


The distribution of Lingulodinium machaero- 
phorum and a calcareous Scrippsiella cyst were 
investigated in Loch Creran (west coast of Scot- 
land) in comparison with the distribution of fine 
grained sediments. A water-column survey showed 
the abundance of Gonyaulax polyedra (the motile 
thecate stage) to be highest in the upper loch and 
at the head of the lower loch. In the region of this 
high thecate cell abundance, cyst densities in the 
sediment showed no relation to grain size distribu- 
tion, remaining uniformly high. In the other areas 
of the loch, sediment cyst densities increased with 
increasing amounts of the fine grained fraction in 
the sediment with a plateau of cyst numbers when 
50-60% of the sediment was less than 63 microme- 
ters. The calcareous Scrippsiella cyst showed a 
similar distribution but no plateau of numbers was 
reached. Numbers of whole Lingulodinium ma- 
chaerophorum calculated for the whole loch (250 
times 10 to the 9th power cysts in the top 1 cm) is 
higher than previously estimated, further empha- 
sizing the size of the cyst pool in Loch Creran. 
(Author’s abstract) 

W89-07621 


PREDICTIVE MODEL FOR RESUSPENSION 
AND DEPOSITION OF BOTTOM SEDIMENT 
IN A LAKE, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

For primary bibliographic entry see Field 2H. 
W89-07730 


MOLECULAR WEIGHT DISTRIBUTION OF 
ORGANIC PHOSPHORUS IN LAKE SEDI- 
MENTS, 

Chiba Prefectural Lab. of Water Pollution (Japan). 
For primary bibliographic entry see Field 2H. 
W89-07732 


EFFICIENT CONTROL OF CROPLAND SEDI- 
MENT: STORM EVENT VERSUS ANNUAL AV- 
ERAGE LOADS, 

Ohio State Univ., Columbus. Dept. of Agricultural 
Economics and Rural Sociology 

For primary bibliographic entry see Field 4D. 
W89-07753 


FIELD STUDY ON TURBIDITY CURRENTS 
INITIATED FROM SPRING RUNOFFS, 
Hokkaido Univ., Sapporo (Japan). Dept. of Geo- 
—. 

. Chikita. 
Water Resources Research WRERAO, Vol. 25, 
No. 2, p 257-271, February 1989. 14 fig, 2 tab, 27 
ref. 


Descriptors: *Turbidity currents, *Reservoirs, 
*Hydrodynamics, *Runoff, *Suspended sediments, 
Velocity, Temperature, Froude number, Richard- 
son number, Reynolds number, Drag, Shear stress. 


The hydrodynamics of turbidity currents from 
spring runoffs of an influent river is examined by 
measuring velocity, water temperature, and con- 
centration of suspended sediment in a reservoir. 
Cross-sectional measurements of turbidity currents, 
made from a bridge, shows the effect of centrifugal 
force on the downstream movement. This is due to 
considerable meandering of the old river channel. 
The turbidity currents, initiated at high sediment 
concentration of 1,700 mg/L, were bifurcated into 
an underflow and some interflows in the down- 
stream reach, because of the relatively dense 
bottom water of the reservoir. The lower layer of 
turbidity currents exhibits a log linear relationship 
between dimensionless velocity and height under a 
hydraulically smooth condition. The velocity dis- 
tribution in the upper and lower layers could be 
explained by overall Richardson number. Two 
drag coefficients, related with shear stresses at 
bottom bed and interface, generally decrease with 
increasing densimetric Froude number, but are in- 
dependent of Reynolds number. The conditions of 
sediment deposition and erosion by turbidity cur- 
rents can be explained by using the extended 
Shields diagram. (Author’s abstract) 

W89-07761 


HYDRODYNAMIC DESCRIPTION OF THE 
EROSIONAL DEVELOPMENT OF DRAINAGE 
PATTERNS, 

Genoa Univ. (Italy). Inst. of Hydraulics. 

For primary bibliographic entry see Field 2E. 
W89-07767 


FORMATION AND CHARACTERISTICS OF 
SPLASH FOLLOWING RAINDROP IMPACT 
ON SOIL, 

Reading Univ. (England). Dept. of Soil Science. 
H. Ghadiri, and D. Payne. 

Journal of Soil Science JSSCAH, Vol. 39, No. 4, p 
563-575, December 1988. 8 fig, 5 tab, 14 ref. 


Descriptors: *Soil erosion, *Rainfall impact, *Pho- 
tography, Rain, Kinetic energy, Slopes. 


Splash droplet characteristics were studied using 
cine-photography and a simple droplet collection 
method to examine the splash of water films, drop- 
lets and soil particles, their size, number, velocity 
and spatial distribution and the effects of factors 
like the mass and velocity of the impacting drops, 
wind and slope of target. Two sizes of falling drop, 
two heights of fall and a number of target materials 
including soil, sand, water and rotating sandpaper 
were used. For a 6 mm drop falling at near termi- 
nal velocity about 5000 splash droplets were col- 
lected ranging in size from 10 micrometers to more 
than 3 mm in diameter. The amount of soil material 
carried by splash droplets was much less in the 
presence of surface water and increased with the 


size of water stable aggregates. The energy and 
momentum balance showed a higher proportion of 
noes energy and momentum in the resulting 
ash droplets as the impact energy increased. 
Pie suggests that kinetic energy is not a reliable 
indicator of the erosivity of rain drops. With in- 
creasing horizontal velocity of the target soil, used 
to simulate the effect of wind, more splash droplets 
were formed and accounted for even higher pro- 
rtions of the impact energy. A similar effect was 
‘ound with — targets, though the loss of dry 
mass was not affected. (Author’s abstract) 
W89-07807 


IMPROVED METHODS FOR THE MEASURE- 
MENT OF PO210, PB210, AND RA226, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 7B. 
W89-07827 


DIAGENESIS IN SUBRECENT MARINE SEDI- 
MENTS IN THE EASTERN , SOUTH- 
WEST NETHERLANDS, 

Utrecht Rijksuniversiteit (Netherlands). Inst. of 
Earth Sciences. 

O. Oenema. 

Netherlands Journal of Sea Research NJSRBA, 
ane i 3, p 253-265, October 1988. 8 fig, 3 
tab, ref. 


Descriptors: *Diagenesis, *Marine sediments, 
*Sediments, *Mineralization, *Estuaries, *The 
Netherlands, ee water, Seasonal 
variation, Diffusion, Organic compounds, Ammo- 
nium, Phosphates, Fiuctuation, Tidal flats. 


The diagenesis in fine-grai sediments from a 
300 to 400-years-old Dunkirk deposit, exposed on 
the intertidal flat, was studied at a site in the 
Eastern Scheldt. A new in situ pore water sam- 
pling technique that allowed repeated sampling at 
exactly the same place was used to monitor the 
seasonal fluctuations in interstitial water composi- 
tion. Concentrations of organic carbon (1.5 to 2%), 
nitrogen (C/N= 19), phosphorus (500 micrograms/ 
g)and manganese (250 micrograms/g) in the subre- 
cent anoxic sediments were low, probably because 
they had already been — during earlier 
- es of diagenesis. Rates of organic carbon min- 

ization by sulfate reduction (0.1 mole/sq m-yr) 
po rates of nutrient regeneration were 1 to 2 
orders of magnitude lower than in recent fine- 
grained sediments elsewhere in the Eastern 
Scheldt. Pore water NH4{(+) and sum of PO4 
concentrations were controlled by mineralization, 
uptake by Zostera noltii and sediment-seawater 
exchange. During the summer, the uptake exceed- 
ed the mineralization rate at 0 to 5 cm. Mineraliza- 
tion and diffusion processes dominated the changes 
in the NH4(+) and sum of PO4 profiles in the 
other seasons. Dissolved manganese and iron con- 
centrations showed a typical subsurface maximum 
at 0 to 3 cm, and low (< 5 micromoles) concentra- 
tions below this depth. Dissolved iron concentra: 
tions were probably controlled by the solubility of 
iron sulfides, and manganese probably by the solu- 
bility of Mn, Ca-carbonate. (Author’s abstract) 
W89-07833 


ANAEROBIC BIODEGRADATION OF 2,4- 
DICHLOROPHENOL IN FRESHWATER LAKE 
SEDIMENTS AT DIFFERENT TEMPERA- 
TURES, 


Georgia Univ., Athens. Dept. of Microbiology. 
For primary bibliographic entry see Field 5B. 
W89-07858 


MODELING THE PROCESS OF CANAL DE- 
FORMATIONS IN FINE- AND MEDIUM- 
GRAINED SOILS, 

A. K. Khapaeva, S. Y. Pavlov, and V. V. 
Shurygin. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 295-299, November 1988. 3 fig, 3 tab, 6 
ref. Translated from Gidrotekhnicheskoe Stroi- 
telstvo, No. 5, p 35-38, May 1988. 





Descriptors: *Hydraulic models, *Channel erosion, 
*Sediment erosion, *Particle size, *Channel mor- 
phology, Sediment transport, Flow velocity, Fluid 
mechanics, Hydraulic properties, Streamflow, 
Froude number, Reynolds number, Flow profiles, 
Hydraulic similitude. 


To provide similitude of erodible channels, it is 
necessary to determine similitude of the transport 
of the solid phase, which depends on the ratio of 
the average flow velocity to the noneroding flow 
velocity with a wave structure of the bed and on 
the ratio of the hydraulic radius to the average 
diameter of the erodible material, figuring in the 
uniqueness conditions. To find the region of simili- 
tade, laboratory investigations were conducted in 
which the distribution of the average vertical flow 
velocity over the width of a straight channel was 
studied as a function of the Froude number and 
coefficient of hydraulic resistance in the regions 
similar with respect to the Reynolds number. The 
investigations were conducted in an experimental 
concrete flume 23 m long and 2.3 m wide. Artifi- 
cially pi sand with an average diameter 
close to the prototype was used as the erodible 
material. Results showed that the qualitative pic- 
ture of erosion of the channels was the same: 
during the experiments, the canals widened and 
shoaled. The dependence of intensity of planar 
widening of the channel on the linear scale was 
distinctly traced. This effect can be explained by 
earlier analyses showing that the sediment concen- 
tration of the flow, iargely determining the rate of 
deformation, is inversely proportional to the hy- 
draulic radius. (Friedmann-PTT) 
'W89-07873 


EFFECTS OF ROAD AND BRIDGE CON- 
STRUCTION ON THE BANK-ROOT MACRO- 
BENTHIC INVERTEBRATES OF A SOUTH- 
ERN NIGERIAN 


STREAM, 
Benin Univ., Benin City (Nigeria). Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field 4C. 
W89-07921 


RECOVERY AND CONCENTRATION OF SUS- 
PENDED SOLIDS IN THE UPPER RHONE 
RIVER BY CONTINUOUS FLOW CENTRIFU- 
GATION, 

Geneva Univ. (Switzerland). Mass Spectrometry 
Center. 

For primary bibliographic entry see Field 7B. 
W89-07935 


DETERMINATION OF THE STABILITY OF 
STONES ON A SLOPE WITH A GIVEN PROB- 
ABILITY OF DETACHMENT, 

M. A. Mikhalev, and K. K. Duskaev. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 174-178, September 1988. 2 fig, 5 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 3, p 29-31, March 1988. 


Descriptors: *Slope stability, *Mathematical analy- 
sis, *Rocks, *Probabilistic process, USSR, Bank 
stabilization, Slope degradation. 


The stability of particles of the material composing 
the channels of rivers and canals depends on many 
factors, the majority of which have a random 
character. A determination of the stability of parti- 
cles on the bottom and on the slope with a given 
— of detachment is an urgent problem of 
ydrotechnical construction. For this purpose, ex- 
perimental investigations of fluvial processes were 
conducted in the laboratory. The stability of parti- 
cles on the bottom was estimated by the probabili- 
ty of their detachment P, which is equal to the 
ratio of the number of particles that vacated the 
boundaries of the investigated stretch, to their total 
number in its surface layer. Probability equations 
were developed and tested. Laboratory investiga- 
tions were conducted and then refined for bank 
protection of a railroad bed during its design and 
construction. (VerNooy-PTT) 
W89-07961 


SPLASH EROSION UNDER SOLE AND 
MIXED CROPPING SYSTEMS IN SOUTH- 
WESTERN NIGERIA, 

Ibadan Univ. (Nigeria). Dept. of Agricultural En- 
gineering. 

G. E. Osuji. 

Journal of Environmental Management 
JEVMAW, Vol. 28, No. 1, p 1-9, January 1989. 6 
tab, 13 ref. 


Descriptors: *Soil erosion, *Cover crops, *Nigeria, 
Erosion control, Rainfall intensity, Crop produc- 
tion, Maize, Kinetic energy, Rainfall-runoff rela- 
tionships. 


Splash erosion was studied during the first crop- 
ping season (April to July) of 1985 under sole and 
mixed cropping systems on an alfisol in south- 
western Nigeria. The treatments (sole maize, sole 
cowpea-maize intercrop and a bare fallow) = 
replicated three times in a randomized com 
block design on 5 m by 4m runoff plots. The total 
rainfall during the period of study was 751.8 mm. 
The highest daily rainfall was 130.5 mm with a 
maximum 30 minute intensity of 91.4 mm hour 
and a total kinetic energy of 2762 J/sq m. Splash 
erosion in the treatments was in the order of bare 
fallow > sole maize > cowpea/maize > sole 
cowpea. There was no significant difference be- 
tween rates of splash erosion under sole cowpea 
and splash erosion under cowpea-maize intercrop. 
Hewsctl, the differences between these and splash 
erosion under sole maize were highly significant. 
The cowpea and cowpea-maize treatments provid- 
od beliee tall dover to ewer oolldiae der oath 
area than the sole maize treatment. While total soil 
loss from sole maize was 5.0 tonnes/ha, total soil 
loss from sole cowpea and cowpea-maize intercrop 
was 2.1 and 2.5 tonnes/ha, respectively. A nega- 
tive correlation was obtained between rates of 
splash erosion and percentage cover, while rate of 
splash erosion was positively correlated with both 
maximum 30 minute intensity and average intensi- 
ty. There was a very low positive correlation 
between splash erosion under the different covers 
and rainfall kinetic energy. The correlation coeffi- 
cients were 0.25, 0.27, and 0.58 for cowpea, 
cowpea/maize and maize, respectively. (Author’s 


abstract) 
W89-07974 


EFFECTS OF DETENTION BASINS ON IN- 

STREAM SEDIMENT MOVEMENT, 

Maryland Univ., College Park. Dept. "of Civil En- 
neering, 


‘or primary bibliographic entry see Field 4D. 
W89-0811 


CHEMICAL AND SEDIMENT MASS TRANS- 
FER IN THE YAMUNA RIVER-A TRIBUTARY 
OF THE GANGES SYSTEM, 

Gujarat Oil and Natural Gas Commission, Gand- 
hinagar (India). 

P. K. Jha, V. Subramanian, and R. Sitasawad. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 237-246, December 30, 1988. 5 fig, 3 tab, 17 ref. 


Descriptors: *Weathering, *Erosion rates, *Sedi- 
ment transport, *Solute transport, *Yamuna River, 
India, Monsoons, Sediment load, Tributaries, 
Chemical properties, Suspended solids. 


Maximum mass transfer in the Yamuna River, a 
tributary of the Ganges system, takes place during 
the monsoon season. The sediment load constitutes 
58-86% of the total load carried by the river 
depending upon the sites. Tributaries are chemical- 
ly more active than the mainstream. The total load 
of the river seems to be controlled by lithology. At 
Allahabad, the Yamuna carries 42 million tons 
dissolved chemical load and 64 million tons sedi- 
ment load to the Ganges River. The total suspend- 
ed matter/total dissolved sediment ratio shows that 
upstream physical weathering is more dominant 
than chemical weathering. The negative relation 
between basin area and total erosion rate and the 
positive relation between the chemical and sedi- 
ment erosion in the Yamuna basin is in agreement 
with the global trend. The average chemical ero- 
sion rate (165 t/sq km/yr) of the Yamuna is much 
higher than that of the Ganges and the Indian 
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average. The total erosion rate (973 t/sq km/yr) is 
1.7 times greater than that of the Ganges. Up- 
stream, the Yamuna removes 1.04 mm/yr of the 
basin surface; the removal rate decreases down- 
stream to 0.19 mm/yr at Allahabad, the point of 
confluence with the Ganges. (Author’s abstract) 
W89-08122 


2K. Chemical Processes 


HYDROGEOLOGY AND WATER QUALITY 
OF THE CATOCTIN MOUNTAIN NATIONAL 
PARK AREA, FREDERICK COUNTY, MARY- 


Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07003 


GROUND-WATER QUALITY IN EAST-CEN- 
TRAL NEW JERSEY AND A PLAN FOR SAM- 


NETWORKS, 
=e Survey, Trenton, NJ. Water Resources 
For, primary bibliographic entry see Field 2F. 
W89-07004 


WATER QUALITY OF SELECTED LAKES IN 
MOUNT RAINIER NATIONAL PARK, WASH- 

, WITH RESPECT TO LAKE ACIDIFI- 
CATION, 


pan Survey, Tacoma, WA. Water Re- 


For eo bibliographic entry see Field 5B. 
W89-07010 


RESULTS OF EXTERNAL QUALITY- 
ANCE PROGRAM FOR THE NATIONAL AT- 


1 

=— Survey, Denver, CO. Water Resources 

i; primary bibliographic entry see Field 7A. 
W89-07060 


WATER QUALITY OF CEDAR CREEK RESER- 
VOIR IN NORTHEAST TEXAS, 1977 TO 1984, 
oo Survey, Austin. TX. Water Resources 


Por! primary bibliographic entry see Field 2H. 
W89-07062 


CHEMICAL CHARACTERISTICS OF WATER 
IN THE SURFICIAL AQUIFER SYSTEM, 
DADE COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

W. H. Sonntag. 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4080, 
1987. 42p, 4 fig, 7 tab, 2 plates, 21 ref. 


Descriptors: *Water quality, *Geochemistry, 
*Water pollution sources, *Aquifers, *Dade 
County, *Florida, *Groundwater quality, Dis- 
solved solids, Sodium, Chlorides, Minerals, Geo- 
hydrology, Color, Fluoride, Iron, Water analysis, 
Chemical analysis. 


Geohyd: test drilling was conducted 
throughout County to describe the chemical 
characteristics of water from geohydrologic units 
in the surficial aquifer system. Water quality analy- 
sis of samples collected from the test wells com- 
pleted in central Dade County indicates that the 
Biscayne aquifer (unit A), the upper clastic unit of 
the Tamiami Formation (unit B), and parts of a 
limestone, sandstone, and sand unit of the Tamiami 
Formation (unit C) have been effectively flushed 
of residual seawater, and contain primarily calcium 
bicarbonate groundwater. The lower parts of unit 
C and the lower clastic unit of the Tamiami For- 
mation (unit D) primarily contain calcium-sodium 
bicarbonate or sodium bicarbonate type water. An 
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analysis of variance test indicates that water in 
units A and B is not significantly (0.05 probability 
level) different in composition. Mean concentra- 
tions of dissolved solids, sodium, and chloride are 
si ificantly different between units A and C, 
reas mean concentrations of dissolved solids, 
pov san sodium, and chloride are significantly dif- 
ferent between units A and D. Groundwater in the 
surficial aquifer system in northwestern Dade 
County is more mineralized than groundwater that 
occurs elsewhere in the county (except in coastal 
areas affected by saltwater). An pone at of vari- 
ance test indicates that mean concentrations of 
dissolved solids, sodium, and chloride at sites in 
northwestern Dade County, develo; in units A 
and C, are significantly different the mean 
concentrations of these constituents at sites 
throughout the rest of the county. Water in this 
eS ae ee tem is similar to 
ighly mineralized water found in western 
Broward County. However, in northwestern Dade 
County, the groundwater has been diluted to a 
greater extent by less mineralized recharge water. 
Overall, groundwater in the four major geohydro- 
logic units of the surficial aquifer system of Dade 
County is suitable for most uses. Maximum con- 
centrations of sodium, chloride, color, fluoride, 
iron, and dissolved solids in some areas of Dade 
County, however, exceed maximum contaminant 
levels established by the Florida Primary and Sec- 
ondary Drinking Water Regulations standards. 
(Author’s abstract) 
W89-07074 


GROUNDWATER FLOW AND WATER QUAL- 
ag NO! UNION COUNTY, 


Geological Survey, Columbus, OH. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07076 


HYDROLOGIC AND GEOCHEMICAL MONI- 


CALIFORNIA, 1985, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2F. 
W89-07080 


GEOCHEMICAL EVOLUTION OF WATERS 
WITHIN THE NORTH COAST LIMESTONE 
AQUIFERS OF PUERTO RICO: A CONCEP- 
TUALIZATION BASED ON A FLOW PATH IN 
THE BARCELONETA AREA, 

Geological Survey, San Juan, PR. Water Re- 
sources Div. 

For ben bibliographic entry see Field 2F. 


SALT NORM: A Byori ATIVE CHEMICAL- 
MINERALOGICAL CHARACTERIZATION OF 
NATURAL WA 


: TERS, 
— Survey, Reston, VA. Water Resources 


For primary bibliographic entry see Field 7C. 
W89-07112 


GROUNDWATER GEOCHEMISTRY 
MASS TRANSFER IN THE EAST YORKSHIRE 


CHALK, 

— Coll., London (England). Dept. of Geogra- 
phy. 

For primary bibliographic entry see Field 5B. 
W89-07195 


EFFECT OF SURFACTANTS ON CHEMICAL 
REACTIONS OF ENVIRONMENTAL INTER- 
EST IN NATURAL WATERS, 

Stanford Univ., CA. Dept. of Civil Engineering. 
od oon bibliographic entry see Field 5C. 


OXIDATION OF HYDROGEN SULFIDE WITH 
HYDROGEN PEROXIDE, 
Rosenstiel School of Marine and Atmospheric Sci- 


ence, Miami, FL. 

F. J. Millero, A. LaFerriere, M. Fernandez, and S. 

Hubinger. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 103-105, 4 ref. 


Descriptors: *Hydrogen sulfide, *Water chemistry, 
*Chemical reactions, *Chemical oxidation, *Sea- 
water, Hydrogen peroxide, Energy of activation, 
Temperature, Hydrogen ion concentration, Salini- 
ty, Symposia. 


The oxidation of hydrogen sulfide by hydrogen 
peroxide was studied in water, seawater and NaCl 
solutions as a function of temperature (5 to 45 C), 
pH (2 to 12) and ionic strength (0 to 6 m). The 
effect of pH on the second order rate constant is 
shown and the pH dependence of the oxidation of 
HS can be related to'the difference in the rates of 
oxidation of H2S and HS. Ionic strength was 
varied from 0 to 6 m NaCl and from a salinity of 5 
to 40 in seawater at 25 C. The rate increased 
slightly up to about 4 m, then increased markedly 
to 6 m NaCl. From 0 to 4 m, the linear slope is 0.04 
+ or - 0.01. The cause of the dramatic change in 
the rate above I = 4.0 cannot be stated with 
certainty. The level of borax used to buffer the 
solution should complex any trace metal impurities 
that could catalyze the reaction. The effect of 
temperature was determined in water, seawater 
and 6 m NaCl at pH = 8.0. The activation energy 
was found to be 1.94 + or - 1.3 kJ per mol and 
independent of ionic strength. This energy of acti- 
vation is about 1/3 the values found for the oxida- 
tion of H2S with O2. (See also W89-07234) 


(Miller- 
W89-07259 


FORMATION AND CHARACTERIZATION OF 
POLYNUCLEAR ALUMINUM SPECIES, 
Savannah River Ecology Lab., Aiken, SC. 

P. M. Bertsch, and M. A. Anderson. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 142-143. 


Descriptors: *Colloids, *Chemical precipitation, 
*Acid rain effects, *Path of pollutants, *Chemical 
reactions, *Aluminum, *Model studies, *Kinetics, 
*Polymers, Polynuclear compounds. 


The hydrolytic products of aluminum are impor- 
tant in the mobility of Al in soils and aquatic 
systems, the toxicity of Al to plants and aquatic 
organisms, and the physicochemical treatment of 
water and wastewater. Studies a kinetic reac- 
tions of complexation agents with Al have general- 
ly supported the existence of at least three Al 
species coexisting in partially neutralized solutions, 
representing monomeric (Ala), polymeric (Alb), 
and colloidal or precipitated (Alc) Al. Results 
com ig the ferron assay and 27Al NMR meth- 
ve indicate that an All3 polymer comprises 
a major portion of the Alb fraction. Thus, the 
interactions also follow first order kinetics with a 
corresponding first-order rate constant of 0.037 per 
min. This rate constant is observed for solutions of 
low Al concentration, suggesting that the Al13 
polymer may be present. These comparisons have 
also ae that use of an arbitrary reaction 
time in ferron assay results in the dimer being 
included in the Ala fraction. In addition, there is 
strong evidence that a third polynuclear fraction 
which reacts much more slowly with ferron than 
the All3 polymer is present in partially neutralized 
solutions. Presumably, this polynuclear Al has a 
more stable structure than other polymers of the 
Alb fraction. Aging studies of partially neutralized 
solutions representing a wide range of concentra- 
tions and preparation techniques indicate that nu- 
cleation and precipitation of Al polynuclear sj 
cies can occur via several pathways. The A 13 
polymer can be precipitated by rapid base addition 
or the addition of specifically interacting anions, 
with evidence that the resulting solid phase con- 
tains discrete All13 polymer units. In the presence 
of this solid phase, A113 precipitation kinetics are 
rapid. The data suggest that in the absence of this 
solid phase, the All3 polymer slowly rearranges 
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on aging to the more stable polynuclear form of 
the Alb fraction, and eventually precipitates as 
gibbsite. The fate of the All3-containing solid 
phase is less certain, although there is limited data 
to indicate that this phase also transforms slowly to 
either gibbsite or bayerite on aging. Partially neu- 
tralized Al solutions containing little or no All3 
polymer seem to reach ena res with respect to 
trihyroxide mineral phase formation, relatively 
rapidly. - also W89-07234) (Miller. PTT) 
W89-07270 


MONONUCLEAR AND POLYNUCLEAR ALU- 

MINUM SPECIATION THROUGH DIFFEREN- 

TIAL KINETIC REACTIONS WITH FERRON, 

Oak Ridge National Lab., TN Environmental Sci- 

ences Div. 

P. M. Jardine. 

IN: Preprints of Papers Presented at the 194th 

ACS National Meeting. Vol. 27, No. 2. Division of 

Environmental Chemistry, Chemical So- 
DC. 1987. By ang 2 fig, 2 


ciety, Washington, 
ref, DOE contract DE-A505-83 2R60179 
*Acid rain effects, Path of pollut- 
tification, * 


ants, Pollutant iden Teac- 
tions, *Aluminum, *Kinetics, Fate of pollutants, 
pel Chemical speciation. 


Avcurate speciation of the various aluminum forms 
will aid in understanding the complexities im 


tions of ferron with Al; thus, arbitrary separation 
times for determining mononuclear and iolched 
clear Al are avoided. Rate 

for mononuclear Al solutions a 
second-order equation compared with those 
calied saleiens tdlay tes Shenp aaecie eae 
tralized solutions soda. 


ly, mononuclear Al solutions fs erweve 

tartarate and oxalate with tien Al 

< or = 0.13, 0.08, and 0.38, pe myo Bev 
modeled with a single second order 

Ferron interactions with partially neu Al- 


rder 

fitted values. The Al inorganic 
plexes which react with ferron identical to uncom- 
plexed mononuclear Al must be accounted for if an 
estimate of toxic mononuclear Al is desired. In- 
creasing concentrations of citrate, tartarate, oxa- 
late, H2PO4(-) and F(-) which cause the ligand/Al 
molar ratios to exceed the critical values of 0.13, 
0.08, 0.38, 0.75, and 0.08, pay form com- 

lexes with Al which are not easily — by 
a Age the memory) rod accurate distinction 


een monomeric and er lymeric Al is limited. 
(See also W89-07234) (Mil 
W89-07271 


STABILITY OF ALUMINUM SPECIES IN 
NATURAL FIELD AUDIT SAMPLES: POSSI- 
BLE APPLICATION AS A QUALITY CON- 
TROL STANDARD, 

Lockheed-EMSCO, Las Vegis, NV. 

For primary bibliographic entry see Field 5A. 
W89-07272 


EVALUATION OF ANALYTICAL METHOD- 
pia amy FOR ALUMINUM SPECIATION 





Illinois State Water Survey Div., Champaign. Ana- 
lytical Chemistry Lab. 

For primary bibliographic entry see Field 5A. 
W89-07273 


EPISODIC VARIATION IN STREAM WATER 
ALUMINUM CHEMISTRY AT BIRKENES, 
SOUTHERNMOST NORWAY, 

Senter for Industriforskning, Oslo (Norway). 

H. M. Seip, N. Christophersen, and T. J. Sullivan. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
7 Washington, DC. 1987. p. 155-157, 2 fig, 4 
ref. 


Descriptors: *Flow rates, *Acid rain effects, 
*Streams, *Path of pollutants, *Aluminum, 
*Norway, Runoff, Lysimeters, Soil water. 


Detailed studies of aluminum chemistry for streams 
and soil water at Birkenes (South Norway) were 
conducted. Streamwater was saturated with re- 
spect to synthetic gibbsite at baseflow, but consist- 
ently undersaturated during wet periods. At high 
flow, Al(+3) was the dominant inorganic alumi- 
num species in the streams, but at low flow the 
concentration of the sum of aluminum fluorides 
may be higher. The concentrations of aluminum 
hydroxides are low. Water from different soil lysi- 
meters showed widely variable concentrations. 
The upper, organic soils tend to have lower con- 
centrations of inorganic aluminum than deeper 
layers. The extremes are represented by a deep (90 
cm) lysimeter with concentrations of H(+) and Al 
of about 22 micron and 35-70 micron, and a shal- 
low lysimeter (17 cm) with the corresponding con- 
centrations of about 60 micron and 10 micron. In 
contrast to the large spatial variations, the tem 
ral variations in concentrations of H(+) and Al in 
water from soil lysimeters were generally small 
despite sampling under varying hydrological con- 
ditions. Additional measurements were carried out 
to facilitate the interpretation of these results. 180/ 
160 ratios were measured in snow, meltwater and 
streamwater during spring snowmelt. The results 
showed that runoff is dominated by pre-event 
water, particularly during the first phase of this 
period. It is concluded that changes in flow paths 
and different aluminum chemistry in various soil 
layers are the main factors controlling aluminum 
concentrations in streamwater. Cation exchange is 

robably dominant in organic soils while aluminum 
in soil solution may be in equilibrium with gibbsite 
or another aluminum bearing mineral in deeper 
soils. (See also W89-07234) (Miller-PTT) 
'W89-07274 


BINDING OF ALUMINUM AND PROTONS BY 
HUMIC SUBSTANCES IN ACIDIC NATURAL 
WATERS AND SOILS, 

Freshwater Biological Association, 
(England). 

For primary bibliographic entry see Field 5B. 
W89-07295 


Ambleside 


PROCESSES REGULATING THE CHEMISTRY 
AND TRANSFER OF ALUMINUM IN A FOR- 
ESTED WATERSHED, 

Syracuse Univ., NY. Dept. of Civil Engineering. 
For wort bibliographic entry see Field 5B. 
W89-07297 


ALUMINUM CHEMISTRY OF FOREST SOILS 
STRONGLY AFFECTED BY ACID ATMOS- 
PHERIC DEPOSITION IN THE NETHER- 
LANDS AND IN DENMARK, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field 5B. 
W89-07298 


PATHWAYS FOR THE PRODUCTION OF OR- 
GANOCHLORINE COMPOUNDS IN THE 
CHLORINATION OF HUMIC MATERIALS, 
Technische Hogeschool Delft (Netherlands). Lab. 
for Analytical Chemistry. 

For primary bibliographic entry see Field 5B. 


W89-07327 


SOME LIPOPHILES FORMED 
CHLORINATION 


IN THE 
OF PULP LIGNIN AND 


i Stockholm. 
For primary biblioptaphic entry see Field SD. 
W89-07328 





BIOGEOCHEMICAL CYCLE OF DIMETHYL- 
a” IN A STRATIFIED COASTAL SALT 
Eidgenoessische Anstalt fuer Wasserversorgun 
Abwasserreinigung und Gewaesserschultz, to 
bendorf (Switzerland). 

For primary bibliographic entry see Field 2H. 
W89-07329 


ABIOTIC FORMATION AND DEGRADATION 
OF 1,1-DICHLORO 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5B. 
W89-07340 


ABIOTIC TRANSFORMATION OF HALOGE- 
NATED ORGANIC CHEMICALS DURING 
WATER TREATMENT, 

Florida International Univ., Miami. Drinking 
Water Research Center. 

For primary bibliographic entry see Field SF. 
W89-07341 


AMINO ACIDS AS POTENTIAL PRECURSORS 
FOR HALOGENATED BY-PRODUCTS 
FORMED ON CHLORINATION OF NATURAL 
WATERS, 

Monsanto Co., Dayton, OH. Dayton Lab. 

For primary bibliographic entry see Field 5F. 
W89-07342 


TOXICOLOGICAL SIGNIFICANCE OF THE 
CHEMICAL REACTIONS OF AQUEOUS 
CHLORINE AND CHLORAMINES, 

Old Dominion Univ., Norfolk, VA. Dept. of 
Chemical Sciences. 

For ro bibliographic entry see Field 5C. 
W89-07 


EFFECT OF INORGANIC COMPOSITION ON 
THE KINETICS OF CHLORAMINE DECOM- 
POSITION IN THE PRESENCE OF EXCESS 
AMMONIA, 

Iowa Univ., lowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field SF. 
W89-07344 


ALDEHYDE-BISULFITE ADDUCTS: THER- 
MODYNAMICS AND KINETICS, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Environmental Engineering Science. 

For primary bibliographic entry see Field 2B. 
W89-07347 


METAL-BISULFITE COMPLEXES: THERMO- 
DYNAMICS AND KINETICS, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Environmental Engineering Science. 

For primary bibliographic entry see Field 2B. 
W89-07348 


CATALYTIC AUTOXIDATION OF MERCAP- 
TANS IN AQUEOUS SOLUTION, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Environmental Engineering Science. 

K. P. Leung, and M. R. Hoffman. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 612-615, 18 ref. 
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WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


Descriptors: *Chemical reactions, *Oxidation, 
*Catalysts, Mercaptans, Kinetics, Symposia, Sulfur 
cycle, Symposia. 


Sulfur-containing compounds are ubiquitous in 
aqueous and atmospheric systems; furthermore, the 
a perm of sulfur in aquatic environ- 
Pee ys an important role in the natural sulfur 
on kinetics and mechanisms of the catalytic 
autooxidation of 2-mercaptoethanol to 2-hydrox- 
yethyldisulfide in the presence of Cobalt(II)- 
4,4’,4”,4”" -tetrasulfophthalocyanine were investi- 
. At ionic strength, mu = 0.4 M, ex 
mental rate law was found. The anthve caulpic 


i iol 
ethanethiol as catalyzed by Cofllh 4.4°4",4"" x 
tetrasulfophi anate were examined. Both sub- 
a follow the same mechanism. Di- 
ee Gonen oe RS(-) appear to be active 
catalytic centers both substrates. H202 and 
mercaptan radical were found to be significant 
reaction intermediates in the autooxidation of both 
substrates. Hydroxide ion and the corresponding 


ere identified rimary products. 
(See also W89-07234) Mile PTD) 
W89-07350 


RATE OF REACTION OF 
FONIC ACID, DIMETHYL SULFOXIDE, AND 
aro og SULFONE WITH HYDROXYL 


ICAL, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. Div. of Marine and Atmospheric 
For primary bibliographic entry see Field 2B. 
W89-07351 


OXIDATION OF REDUCED SULFUR COM- 
POUNDS BY HYDROGEN PEROXIDE IN 
AQUEOUS MEDIUM, 

Illinois Univ. at Urbana-Champaign. Environmen- 
tal Research Labs. 

For primary bibliographic entry see Field 2B. 
W89-07352 


us NATIONAL BIOGENIC SULFUR EMIS- 
IONS INVENTORY, 

Washington State Univ., Pullman. 

For primary bibliographic entry see Field 5B. 

W89-07387 


APPLICATION OF ISOTOPIC AND BIOGEO- 
CHEMI MARKERS TO THE STUDY OF 
THE BIOCHEMISTRY OF ORGANIC MATTER 
IN A MACROTIDAL ESTUARY, THE LOIRE, 


Paris-6 Univ. (France). Lab. de Physique et Chimie 
Mariens. 


For primary bibliographic entry see Field 2L. 
W89-07417 


ic 
OF TRACES OF GALLIUM IN NATURAL 
WATERS, 
Kagoshima Univ. (Japan). Lab. for Chemistry. 
T. Kiriyama, and R. Kuroda. 
Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 4, p 338-340, November 
1988. 4 tab, 9 ref. 


Descriptors: *Water analysis, *Gallium, *Trace 
levels, *Anion exchange, *Spectrophotometry, 
Adsorption, Ion-exchange resins, Hydrochloric 
acid, Detection limits, Standard deviation, Natural 
waters. 


Traces of gallium in sea and fresh water were 
enriched by anion-exchange from an acidified 
sample in the presence of thiocyanate. Ga adsorbed 
strongly on a column of Amberlite CG 400 and 
could be stripped with a sodium hydroxide/sodium 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


chloride solution. Ga in the effluent was purified 
by anion-exchange from hydrochloric acid and 
determined spectrophotometrically with Rhoda- 
mine-B dye. The combined method allowed deter- 
mination of traces of Ga in seawater and fresh 
water on a 10-L sample basis. The standard devi- 
ation was about 17% at a Ga level of 0.01 microg/ 
L. (Author’s abstract) 

W89-074 


SEASONAL VARIATIONS IN WATER QUAL- 
ITY PARAMETERS OF hm MISSISSIPPI 
RIVER NEAR ST. CLOUD, MN 

Arizona State Univ., Tempe. Dept. of Botany and 
Microbiology. 

For ret bibliographic entry see Field SB. 
W89-074: 


FAUNAL AND CHEMICAL CHARACTERIS- 
TICS OF SOME STEWART ISLAND STREAMS, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-07459 


DYNAMICS OF SULFUR EXCHANGE AT —_ 
AIR/FOREST CANOPY INTERFACE: 
REVIEW OF THROUGHFALL INFERRED 
DEPOSITION RATES, 

Colorado Univ. at Denver. Center for Environ- 
mental Sciences. 

H. Sievering. 

Global Biogeochemical Cycles GBCYEP, Vol. 1, 
No. 3, p 233-249, September 1987. 1 fig, 3 tab, 31 
ref. EPA contract 7BO046NTSA. 


Descriptors: *Forests, *Acid rain, *Path of pollut- 
ants, *Sulfur, *Canopy, *Throughfall, *Precipita- 
tion, Deposition, Coniferous forests, Deciduous 
forests, Literature reviews. 


A review of the literature on the throughfall/ 
incident precipitation approach is presented as it 
relates to the measurement of S uptake by forest 
canopies during non-precipitation dry periods. 
This measurement approach has produced valuable 
data on other-than-wet deposition of total S. The 
larger S deposition values obtained when using 
annual-budget calculations versus event-based cal- 
culations may be attributed to enhanced deposition 
during wettened canopy periods or to cloud/fog 
interception. Substantially greater other-then-wet 
S deposition values for coniferous versus decidu- 
ous forest canopies have been observed. However, 
there are currently too many assumptions regard- 
ing throughfall/incident measurements that have 
not been tested. Canopy exchange may be from 
about 15% to as much as 70% of the difference 
between throughfall and incident S. The contribu- 
tion of gas and particulate phases to other-than-wet 
deposition needs to be quantified. Leaching and 
retention need to be characterized for various 
types of forest canopies. Thus, the dry or other- 
than-wet deposition values presented in the 
throughfall/incident literature are generally of low 
accuracy. (Author’s abstract) 

W89-07508 


DOCUMENTATION OF AREAS POTENTIAL- 
LY INCLINED TO WATER ACIDIFICATION 
IN THE F.R.G., 

Bayerische Landesanstalt fuer Wasserforschung, 
Wielenbach (Germany, F.R.). 

A. Hamm, J. Wieting, P. Schmitt, and R. 
Lehmann. 

Water Research WATRAG, Vol. 23, No. 1, p 1-5, 
January 1989. 4 fig. 


Descriptors: *West Germany, *Acidification, 
*Acid rain, *Mapping, Soil characteristics, Hydro- 
gen ion concentration, Rock properties, Buffering, 
Land use, Agriculture, Graphical analysis, Carbon- 
ates, Chemical properties, Forests. 


Maps of areas in the Federal Republic of Germany 
that are potentially endangered by acidification 
were prepared based on soil and rock conditions, 
and land use. The areas susceptible to acidification 
of water were mapped based on the convergence 


of two main maps: (1) the buffer capacity of soils 
due to their base supply and (2) the buffer capacity 
of exposed rocks due to their carbonate content. 
These two maps were united in a synthesis map, 
which in addition considered agricultural land use. 
A map of observed pH values of water was com- 
pared with the synthesis map. It was apparent that 
waters with the lowest pH-values (<4.3) were 
found mainly in large-scale forests on carbonate- 
free low rock and on soils with low base supply. 
pH-values of surface waters were higher in areas 
where soils showed a certain base supply, even if 
they are over carbonate-free or low-carbonate 
rocks. (Rochester-PTT) 

W89-07630 


MEASUREMENT OF COPPER COMPLEXING 
ABILITY OF THE EXUDATES OF A MICRO- 
CY: 


STIS, 
Ashikaga Inst. of Tech. (Japan). 
T. Ogiwara, and K. Kodaira. 

Water Research WATRAG, Vol. 23, No. 1, p 23- 
27, January 1989. 6 fig, 3 tab, 18 ref. 


Descriptors: *Chemical properties, *Chelation, 
*Microcystis, *Metal complexes, *Organic com- 
pounds, *Copper, Exudates, Plant physiology, 
Cyanophyta, Heavy metals 


The copper complexin; me ability of extracellular or- 
ganic compounds produced by Microcystis aeru- 
ginosa in each growth phase was studied. The 
complexing pow Cc sub L) of the exudates 
varied from 0.12 to 0.75 micromole/cu dm. The 
values of C sub L increased as culture time passed. 
The average value of the conditional stability con- 
stants was 10 to the 8.6th power for the complexes 
of the exponential growth phase and was 10 to the 
7.8th power for that after the stationary growth 
phase. The half-wave potential for Ag/AgCl elec- 
trode was -1.4 V for the complexes in the exponen- 
tial growth phase and was -1.5 V for that in the 
declining phase. Most of the ligands in the exudates 
were in the range of 1000-10,000 Da molecular 
weight for the exponential growth phase and were 
lower than 1000 Da for the declining phase. These 
results suggest that the cop oe li 
found in the exudates are of different properties at 
the different growth stages of Microcystis. (Au- 
thor’s abstract) 

W89-07633 


OBLIQUE SECTION HYDRIDE GENERATOR 
FOR SIMULTANEOUS DETERMINATION OF 
ARSENIC, ANTIMONY, AND BISMUTH IN 
GEOLOGICAL SAMPLES BY INDUCTIVELY 
COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY, 

Academia Sinica, Beijing (China). Research Center 
for Eco-Environmental 

For soi bibliographic entry see Field 7B. 
'W89-07654 


QUANTIFYING THE RELATIONSHIP BE- 

=n ATMOSPHERIC TRANSPORT AND 
THE CHEMICA\L COMPOSITION OF PRE- 

CIPITATION ON BERMUDA, 

Virginia Univ., adeaieiie Dept. of Environ- 

mental Sciences. 

For primary bibliographic entry see Field 5B. 

W89-07659 


MEASUREMENTS OF THE SIZE-DEPEND- 
ENCE OF SOLUTE CONCENTRATIONS IN 
CLOUD DROPLETS, 

Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen. 

For as bibliographic entry see Field 2B. 
W89-07662 


IONIC CONCENTRATIONS AND _ INITIAL 

S(IV)-OXIDATION RATES IN DROPLETS 

DURING THE CONDENSATIONAL STAGE OF 

CLOUD, 

— Univ. (Germany, F.R.). Meteorologisches 
nst. 

For primary bibliographic entry see Field 5B. 

W89-07663 


CHEMICAL CONSEQUENCES OF THE INI- 
TIAL DIFFUSIONAL GROWTH OF CLOUD 
DROPLETS: A CLEAN MARINE CASE, 
Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

C. H. Twohy, P. H. Austin, and R. J. Charlson. 
Tellus TELLAL, Vol. 41B, No. 1, p 51-60, Febru- 
ary 1989. 5 fig, 2 tab, 29 fig. NSF Grant ATM-86- 
07377. 


Descriptors: *Cloud formation, *Fluid drops, 
*Baseline studies, *Acid rain, *Cloud chemistry, 
*Cloud parcel models, *Aerosols, *Marine envi- 
ronment, Fluid droplets, Cloud physics, Sulfates, 
Water pollution sources, Ammonium bisulfate, Sea 
salt, Saline water. 


A simple microphysical cloud parcel model and a 
simple representation of the background marine 
aerosol are used to predict the concentrations and 
compositions of droplets of various sizes near 
cloud base. The aerosol consists of an externally- 
mixed ammonium bisulfate accumulation mode and 
a sea-salt coarse icle mode. The difference in 
diffusional growth rates between the small and 
large droplets as well as the differences in compo- 
sition between the two aerosol modes result in 
substantial differences in solute concentration and 
composition with size of droplets in the parcel. 
The chemistry of individual droplets is not, in 
general, representative of the ‘bulk’ (volume- 
weighted mean) cloud water sample. These differ- 
ences, calculated to occur early in the parcel’s 
lifetime, should have important consequences for 
chemical reactions such as aqueous phase sulfate 
production. (Author’s abstract) 

W89-07664 


MEASUREMENTS OF ATMOSPHERIC GAS- 
PHASE AND AQUEOUS-PHASE HYDROGEN 
PEROXIDE CONCENTRATIONS IN THE 
WINTER ieee : EAST COAST OF THE 
UNITED STATES. 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 5A. 
W89-07665 


ACID-BASE REACTIONS IN GAS TRANSFER: 
A MATHEMATICAL APPROACH, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5F. 
W89-07693 


KINETICS OF AQUEOUS PHASE REACTIONS 
OF THE SO4-) RADICAL WITH POTENTIAL 
IMPORTANCE IN CLOUD CHEMISTRY, 
Georgia Tech Research Inst., Atlanta. Molecular 
Sciences Branch. 

For primary bibliographic entry see Field 5B. 
W89-07705 


DISSOLVED ORGANIC MANGANESE IN THE 
ANOXIC HYPOLIMNION OF LAKE FUKAMI- 
IKE, 


Nagoya Women’s Univ. (Japan). Faculty of Home 
Economics. 

A. Yagi. 

Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 149-156, July 1988. 5 fig, 19 ref. 
Descriptors: *Anaerobic conditions, *Eutrophic 
lakes, *Limnology, *Water chemistry, *Hypolim- 
nion, *Man Lakes, *Dissolved solids, 
*Oxygen deft, Chemical analysis, Eutrophica- 
tion, Anoxia. 


Vertical profiles of dissolved manganese were 
measured in the anoxic hypolimnion of Lake 
ee from May to June 1987. The dissolved 

anese in the hypolimnion water was specified 

ultrafiltration and by XAD-2 resin. Percentages 
a denives manganese in four molecular weight 
(MW) fractions were 21 to 75% (MW < 1000), 25 
to 55% (MW 1000-50,000), 2 to 7% (MW 50,000- 
200,000) and 3 to 30% (MW > 200,000), respec- 
tively. The amounts of dissolved manganese ad- 
sorbed by XAD-2 resin at neutral pH were nearly 





equal to those measured by ultrafiltration in the 
later three MW fractions. About 40% of total 
dissolved manganese evidently was present as or- 
ganic forms, mainly having a MW of 1,000 to 
50,000 in the hypolimnion of Lake Fukami-ike. 
(Author’s abstract) 

W89-07726 


PHOSPHORUS AS A POSSIBLE FACTOR 
STIMULATING THE APPEARANCE OF ANA- 
BAENA BLOOM IN THE SOUTH BASIN OF 
LAKE BIWA, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

Y. Tezuka. 

Japanese Journal of Limnology RIZAA, Vol. 49, 
No. 3, p 201-204, July 1988. 5 fig, 8 ref. 


Descriptors: *Nutrients, *Algae, *Eutrophication, 
*Phosphorus, *Lakes, *Nitrogen, Lake basins, Dis- 
solved inorganic nitrogen, Plant growth, Japan. 


In the summer of 1986, the depletion of dissolved 
inorganic nitrogen (DIN) in the lake water persist- 
ed for about two months from mid-August to early 
October in the south basin of Lake Biwa. An 
Anabaena bloom appeared about a half month later 
from the onset of this DIN depletion and persisted 
for about one month. During the period of Ana- 
baena bloom, both total and particulate phosphorus 
concentrations were much higher than in the pre- 
ceding period. In addition to the DIN depletion, 
phosphorus supply to the lake water from some- 
where apparently stimulated the massive growth of 
Anabaena. (Author’s abstract) 

W89-07731 


MOLECULAR WEIGHT DISTRIBUTION OF 
ORGANIC PHOSPHORUS IN LAKE SEDI- 
M 


ENTS, 
Chiba Prefectural Lab. of Water Pollution (Japan). 
For primary bibliographic entry see Field 2H. 
W89-07732 


METAL SPECIFICITIES ON INDUCTION AND 
BINDING AFFINITIES OF HEAVY METAL- 
BINDING COMPLEXES IN WATER HYA- 
CINTH ROOT TISSUES, 

Kagawa Univ., Takamatsu (Japan). Lab. of Food 
Hygienics. 

For primary bibliographic entry see Field 5B. 
W89-07737 


DECOUPLING OF HYDROCARBONS AND 
FATTY ACIDS IN THE DISSOLVED AND PAR- 
TICULATE WATER PHASES OF A DELTAIC 
ENVIRONMENT, 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

J. I. Gomez-Belinchon, R. Llop, J. O. Grimalt, and 
J. Albaiges. 

Marine Chemistry MRCHBO, Vol. 25, No. 4, p 
325-348, December 1988. 7 fig, 2 tab, 75 ref. 


Descriptors: *Deltas, *Hydrocarbons, *Fatty 
acids, ‘*Particulate matter, *Dissolved solids, 
Chemical analysis, Chemical properties, Fate of 
pollutants, Bays, Channels, River beds. 


Hydrocarbons and fatty acids were analyzed in the 
dissolved and particulate phases of a series of 46 
water samples collected over a period of 16 
months in different environments of the Ebro 
Delta (bays, channels and river bed). Several quali- 
tative and quantitative differences were regularly 
observed between the particulate and the dissolved 
fractions, such as higher concentrations and spatial 
variability of lipids in the particulates, which were 
also enriched in unsaturated components. Further- 
more, an apparent source-related decoupling be- 
tween both phases was detected by a cross-correla- 
tion study of the multivariate dataset resulting 
from the distributions of these components. In the 
dissolved fraction they were classified into three 
groups. The largest, consisting mostly of hydrocar- 
bons, reflected the anthropogenic (urban- and pe- 
troleum-related) inputs. The second was composed 
of some C15-C20 fatty acids and represented the 
biogenic autochthonus inputs, especially those of 


c wal ic acids and cor to the ter- 
rigenous distributions. However, the biogenic 
sources were better characterized in the particulate 
phase where groups of componen 4 
algal, bacterial and terrestrial inputs have been 
observed. (Author’s abstract) 

W89-07743 


. A third group was formed by the C21- 
corresponded 


EPISODIC RESPONSE OF ALUMINUM 
CHEMISTRY IN AN ACID-SENSITIVE MAS- 
SACHUSETTS 


Syracuse Univ., NY. Dept. of Civil Engineerin; 
For primary bibliographic entry see Field 5B. 
W89-07759 


EFFECTS OF DRAINAGE BASIN CHARAC- 
TERISTICS ON RIVER RUNOFF AND RIVER 
WATER CHEMISTRY IN ICELAND (IN JAPA- 


NESE), 
Tokyo Metropolitan Univ. (Japan). Dept. of Geog- 


raphy. 
For primary bibliographic entry see Field 2E. 
W89-07776 


SELENIUM IN ARID AND SEMIARID SOILS, 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 5B. 
W89-07793 


ALKALINITY GENERATION IN A_ SOFT- 
WATER LAKE: WATERSHED AND IN-LAKE 
PROCESSES, 

Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Limnologie. 

For primary bibliographic entry see Field 2H. 
W89-07819 


RAPID CHANGES IN oe gh HUMIC 
LAKE AND SOUTH 


— Survey, pede CO. Water Resources 


For, primary bibliographic entry see Field 2H. 
W89-07823 


RELATIVE IMPORTANCE OF DENITRIFICA- 
TION AND NAL aon ASSIMILATION IN 
MIDCONTINENTAL 

Minnesota Univ., "Minneapolis. Dept. of Civil and 
Mineral En; 


gineering. 
For primary bibliographic entry see Field 2H. 
W89-07826 


IMPROVED METHODS FOR THE MEASURE- 

MENT OF PO210, PB210, AND RA226, 

= husetts Inst. of Tech., Cambridge. Dept. of 
i 


Engineering. 
As J pn oni bibliographic entry see Field 7B. 


-_— SPECIATION IN THE TAGUS ESTU- 


Direccao-Geral da Qualidade do Ambiente, Lisbon 


(Portugal). ; 
For primary bibliographic entry see Field 5A. 
W89-07829 


CONTROL OF TRACE METAL CONCENTRA- 
TIONS IN COASTAL SEAWATER THROUGH 
once ONTO SUSPENDED PARTICU- 


Marine Lab., Aberdeen (Scotland). 
For primary bibliographic entry see Field 5A. 
W89-07830 


ELEMENTARY COMPOSITION OF SUSPEND- 
ED PARTICULATE MATTER IN THE NORTH 


SEA, 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 2L. 
W89-07831 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


SEASONAL VARIATIONS IN SOME PHYSI- 
CAL AND CHEMICAL PROPERTIES OF 
WATER FROM AN UNDISTURBED AFRICAN 
VALLEY of CATCHMENT AREA (GUMA 


LEONE), 
Fourah Bay Coll., Freetown (Sierra Leone). Dept. 
of Botany. 
For primary bibliographic entry see Field 2E. 
W89-07851 


HYDROGEOCHEMICAL PROCESSES _IN- 
VOLVED IN SALT-DISSOLUTION ZONES, 
TEXAS PANHANDLE, U.S.A., 

Texas Univ., Austin. Bureau of Economic Geolo- 
gy. 

A. R. Dutton. 

Hyd: eee gry yh ed 


rological 
73-89, January-March 1989. 6 fig, 3 tab, 37 ri 
DOE contract DE-AC97-83WM46651. 


Descrij *Geochemistry, *Geohydrology, 
*Salt-dissolution, *Texas, Moo, gee data collec- 
tions, * Paleohydrology, 
Subsidence, Test wells, Halides, Calcium com- 
pounds, Gypsum. 





Permian evaporite bo pve have been extensively 
dissolved beneath the perimeter of the Southern 
High Plains in the Texas Panhandle. Hydrologic 
and geochemical data were collected from six test 
wal to Gaiety h ydrogeochemical 


rates probably are lower than Tertiary and Pleisto- 
ee ene 
phy and climat decreased the 
amount of a Hang "e salt-dissolution zones. 





*t lowe lower hydraulic conductivities and lower hy- 
draulic-head gradients. Salinities in peripheral salt- 
dissolution zones are low (67,000 to 95.0 95,000 mg/L) 
of halite, reflecting relative- 
groundwater. In interior salt- 


Plains, groundwater circulation is low and water 
composition tends to reach halite saturation. (Au- 
thor’s abstract) 

W89-07936 


INFLUENCE OF PH AND ORGANIC SUB- 
STANCE ON THE ADSORPTION OF AS(V) ON 
GEOLOGIC MATERIALS, 

Linkoeping Univ. (Sweden). Dept. of Water and 
Environmental Research. 

For primary bibliographic entry see Field 5B. 
W89-07947 


EFFECT OF INORGANIC NUTRIENTS ON 
THE ACCLIMATION PERIOD PRECEEDING 
MINERALIZATION OF ORGANIC CHEMI- 
CALS IN LAKE WATER, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
W89-08040 


MODEL OF WET DEPOSITION TO COMPLEX 
TERRAIN, 


, 
University of Manchester Inst. of Science and 
Technology {England). Dept. of Pure and Applied 
Physics. 
For primary bibliographic entry see Field SB. 
W89-08043 


MASS-TRANSPORT LIMITATION TO THE 
RATE OF IN-CLOUD OXIDATION OF SO2: 
RE-EXAMINATION IN THE LIGHT OF NEW 
DATA, 

Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


For primary bibliographic entry see Field 5B. 
W89-08044 


CHARACTERIZATION OF NORTH SEA AER- 
OSOLS BY INDIVIDUAL PARTICLE ANALY- 
SES, 

Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 
istry. 

F. Bruynseels, H. Storms, R. Van Grieken, and L. 
Van der Auwera. 

Atmospheric Environment ATENBP, Vol. 22, No. 
11, p 2593-2602, November 1988. 6 fig, 4 tab, 28 
ref. Belgian Ministry of Science Policy Grant 84- 
89/69. 


Descriptors: *North Sea, *Aerosols, *Chemical 
composition, *Chemistry of precipitation, *Particle 
shape, Rain, Lasers, Salts, Carbon, Ammonium 
compounds, Sulfates, Silicates, Aluminum, Calci- 
um sulfate, Iron, Nitrates, Chemical analysis. 


On aerosol and rain water samples, collected in the 
Southern Bight of the North Sea, single particle 
analyses were performed using both laser micro- 
probe mass analysis and electron-probe X-ray mi- 
croanalysis in combination with an automated 
image analysis system. In the aerosols collected 
from an air mass that had travelled from the Atlan- 
tic Ocean along the coast of North France, pure 
seasalt constituted the most abundant particle type, 
while aluminosilicates (mostly spherical fly-ash 
particles) amounted to about 20% and mixed sea- 
salt/aluminosilicate, carbonaceous __ particles, 
CaSO4 and spherical iron oxides contributed each 
5-10%. In air masses that had a longer residence 
time over the continent, spherical iron oxides, car- 
bonaceous particles and ammonium sulfates togeth- 
er made up 70% of the total particle load. Seasalt 
particles were nearly all enriched in sulfate or 
nitrate, but they were seen to be washed out effi- 
ciently after a rain shower. In rain water, some 
40% of the particles appeared to be spherical or 
irregularly shaped aluminosilicates, from fly-ash 
and dust dispersal, but more than 50% consisted of 
SiO2. The high relative abundance of these parti- 
cles in rain water may be the result of Al leaching 
from fly-ash, or of more efficient scavenging by 
rain droplets. (Author’s abstract) 

W89-08045 


ACIDIC AND ALKALINE PRECIPITATION 
COMPONENTS IN THE MESOSCALE RANGE 
UNDER THE ASPECT OF METEOROLOGI- 
CAL FACTORS AND THE EMISSIONS, 

Institut fuer Energetik, Leipzig (German D.R.). 
For primary bibliographic entry see Field 5B. 
W89-08046 


SIMULATION OF SULFUR WET DEPOSI- 
TION AND ITS DEPENDENCE ON THE 
INFLOW OF SULFUR SPECIES TO STORMS. 
Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-08047 


GEOCHEMISTRY OF COLD CO2-RICH 
SPRINGS OF THE SCUOL-TARASP REGION, 
LOWER ENGADINE, SWISS ALPS, 

Geneva Univ. (Switzerland). Dept. of Mineralogy. 
For primary bibliographic entry see Field 2F. 
W89-08113 


ALUMINIUM SOLUBILITY RELATIONSHIPS 
IN ACID WATERS-A PRACTICAL EXAMPLE 
OF THE NEED FOR A RADICAL REAPPRAIS- 


AL, 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 5B. 
W89-08117 


CHARACTERIZATION OF INDIVIDUAL ES- 
TUARINE AND MARINE PARTICLES BY 
LAMMA AND EPXMA, 

Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 
istry. 

For primary bibliographic entry see Field 2L. 
W89-08 148 


2L. Estuaries 


WATER RESOURCES NEAR DILLINGHAM IN 
THE BRISTOL BAY AREA, ALASKA, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W89-07029 


SIMULATION OF TIDAL FLOW AND CIRCU- 
LATION PATTERNS IN THE LOXAHATCHEE 
RIVER ESTUARY, SOUTHEASTERN FLORI- 


DA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

G. M. Russell, and C. R. Goodwin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4201, 
1987. 32p, 17 fig, 2 tab, 15 ref. 


Descriptors: *Water circulatin, *Florida, *Simula- 
tion analysis, *Tides, *Loxahatchee River, *Estu- 
aries, Mixing, Coastal waters, Jupiter Inlet. 


Results of a two-dimensional, vertically averaged, 
computer simulation model of the Loxahatchee 
River estuary show that under typical low fresh- 
water inflow and vertically well mixed conditions, 
water circulation is dominated by freshwater 
inflow rather than by tidal influence. The model 
can simulate tidal flow and circulation in the Loxa- 
hatchee River estuary under typical low freshwa- 
ter inflow and vertically well mixed conditions, but 
is limited, however, to low-flow and well mixed 
conditions. Computed patterns of residual water 
transport show a consistent seaward flow from the 
northwest fork through the central embayment and 
out Jupiter Inlet to the Atlantic Ocean. A large 
residual seaward flow was computed from the 
North Intracoastal Waterway to the inlet channel. 
Although the tide produces large flood and ebb 
flows in the estuary, tide-induced residual trans- 
port rates are low in comparison with freshwater- 
induced residual transport. Model investigations of 
partly mixed or stratified conditions in the estuary 
need to await development of systems capable of 
simulating three-dimensional flow patterns. (Au- 
thor’s abstract) 

W89-07055 


NUTRIENT-DISSOLVED OXYGEN DYNAM- 
ICS IN CHESAPEAKE BAY: THE ROLES OF 
PHYTOPLANKTON AND MICRO-HETERO- 
TROPHS UNDER SUMMER CONDITIONS, 


1985, 
Maryland Univ., Solomons. Chesapeake Biological 
Lab. 


J. H. Tuttle, T. C. Malone, R. B. Jonas, H. W. 
Ducklow, and D. G. Cargo. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-142864. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. CBP/TRS 3/87, August 1987. 158p, 89 
fig, 8 tab, 27 ref, EPA Grants X-003311-01-0 and 
— and NOAA Grant NA84AA-D- 

14. 


Descriptors: *Estuaries, *Nutrients, *Dissolved 
oxygen, *Chesapeake Bay, *Heterotrophic bacte- 
ria, *Phytoplankton, Productivity, Bacteria, Cy- 
cling nutrients, Mixing, Sulfur, Seasonal variation. 


This study focused on the relationships of phyto- 
plankton and microheterotrophs to the develop- 
ment and maintenance of anoxia in the mesohaline 
region of Chesapeake Bay. A series of 14 cruises 
were made from February to October, 1985, on 
which water quality, nutrient concentrations, phy- 
toplankton production, and microheterotroph pro- 
duction and metabolism were assessed. Phyto- 
plankton production from February to May gener- 
ates a quantity of organic matter more than ade- 
quate to cause oxygen decline in mid-Bay deep 
waters. The development of the summer maximum 
in phytoplankton productivity appears to depend 
upon the regeneration of nutrients from phyto- 
plankton carbon produced in the spring which 
sinks into deep water and is remineralized by bac- 
teria. These nutrients are recycled into the eutro- 


phic zone via vertical mixing and oscillations of 
the pycnocline. Bacterial biomass, production, and 
metabolism are tightly coupled to phytoplankton 
production during the spring and summer. Phyto- 
detritus is the source of carbon fueling bacterial 
oxygen consumption in deep waters. Water 
column oxygen consumption by microheterotrophs 
is a major contributor to the development of 
anoxia during the spring and early summer. Micro- 
bial sulfur cycling then becomes an important 
mechanism for maintaining anoxia. The potential 
for the establishment of anoxia is greatest in the 
northern regions of the mesohaline Chesapeake 
Bay. However, phytoplankton and bacterial pa- 
rameters exhibit greater variation over shorter dis- 
tances in an east to west direction. Comparisons of 
biological measurements made in the summer of 
1984, a high flow year in which anoxia was wide- 
spread, with measurements made in 1985, a low 
ow year in which anoxia was limited and of short 
duration, suggest that fundamental changes have 
occurred in the ecosystem of mid-Chesapeake Bay 
such that a significant portion of primary produc- 
tion is channeled into bacterial production. (Au- 
thor’s abstract) 
W89-07168 


CONTAMINANT TRANSPORT FROM EL- 

LIOTT AND COMMENCEMENT BAYS, 

National Oceanic and Atmospheric Administra- 

pee. Seattle, WA. Pacific Marine Environmental 
b. 

For primary bibliographic entry see Field 5B. 

W89-07176 


TIDAL VARIATIONS OF GROUNDWATER 
LEVEL IN AN ESTUARINE AQUIFER, 
Newcastle upon Tyne Univ. (England). Dept. of 
Geotechnical Engineering. 

For primary bibliographic entry see Field 2F. 
W89-07185 


RAPID PERMEABILITY TESTING BY THE 
PRESSURISATION METHOD, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

For primary bibliographic entry see Field 7B. 
W89-07204 


PREDICTIONS OF GROUNDWATER PRES- 
SURES AND UPLIFT BELOW EXCAVATIONS 
IN TIDAL LIMITS, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

For primary bibliographic entry see Field 2F. 
W89-07215 


FATE AND EFFECT OF PETROLEUM HY- 
DROCARBONS AND TOXIC ORGANICS ON 
LOUISIANA COASTAL ENVIRONMENTS, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 5C. 
W89-07253 


NOAA GULF OF MEXICO STATUS AND 
TRENDS PROGRAM: TRACE ORGANIC CON- 
TAMINANT DISTRIBUTION IN SEDIMENTS 
AND OYSTERS, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 5A. 
W89-07255 


FRAMVAREN - A MAN-MADE SULFIDE PRO- 
DU , 
Chalmers Univ. of Technology, Goeteborg 
(Sweden). Dept. of Analytical and Marine Chemis- 
try. 

For primary bibliographic entry see Field 5B. 
W89-07258 


OCCURRENCE AND DISTRIBUTION OF 
VOLATILE ORGANIC COMPOUNDS UNDER 





DIFFERENT WIND AND SAMPLING CONDI- 
TIONS IN THE LOWER CALCASIEU RIVER, 


|A, 
a Survey, Baton Rouge, LA. Water Re- 
Div. 


F bibli hi Field 5B. 
‘or primary bibliographic entry see Fie! 
W89-07276 


ORGANIC POLLUTANT DISTRIBUTION IN 
MISSISSIPPI RIVER DELTA SEDIMENTS, 
Louisiana State Univ., Baton Rouge. Inst. for En- 


F i bibliographi Field 5B. 
or primary ic entry see Fie! ; 
W89-07300 


CHEMICAL CONTAMINANTS IN SEDIMEN- 
TARY PROFILES OF CENTRAL GULF OF 


ESTUARIES, 
Gulf Coast Research Lab., Ocean Sprin, 
For primary bibliographic entry see Field 5B. 
W89-07302 


SEASONAL VARIATION OF SELECTED HY- 
DROCARBONS, PESTICIDES, AND PCBS IN 
VIRGINICA IN GALVESTON 


BAY, 
Texas A -_ M Univ., College Station. Dept. of 


y. 
For primary bibliographic entry see Field 5A. 
W89-07303 


GANIC 

WATER, BIOTA, AND —— 
Geological Survey, Denver, CO. 

For LF vi bibliographic entry see Field 5B. 


DISTRIBUTIONS OF HALOGENATED OR- 
COMPOUNDS IN ESTUARINE 


MODELLING ASSESSMENT OF NORTH SEA 

DIMETHYL SULPHIDE EMISSION AS A 

SOURCE OF BACKGROUND SULPHATE 
Centra SCANDINAVIA, 

Electricity Generating Board, Leather- 

head (England). Central Electricity Research 


Labs. 
For pri bibli hic entry see Field 5B. 
wasorsoe nen 


CONCENTRATION AND TRANSPORT OF 
PHOSPHORUS AND RADIUM-226 IN THE 
PEACE RIVER AND FLORIDA, HARBOR, 
SOUTHWESTERN FLO! 

Geological Survey, Tampa, FL. 
For primary bibliographic entry see Field 5B. 
W89-07315 


TRACE ELEMENTS IN GULF OF MEXICO 
SEDIMENT AND OYSTERS FROM THE NOAA 
STATUS AND TRENDS 


T A and M Univ., College Station. Dept. of 
exas niv., e 4 oO 
Oceanography. — ’ 

For primary bibliographic entry see Field SB. 
W89-07319 


TOXICITY OF TRACE Lend TO COPE- 
PODS IN A POLLUTED ESTUAR 
National Marine Fisheries Service, _ an NC. 
— ae . bs 

or primary bibli ic entry see Field 5C. 
we9.07375 


FACTORS CONTRIBUTING TO VARIABILITY 
IN BIOGENIC SULFUR EMISSIONS FROM 


RIDA WETLANDS, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 
For primary bibliographic entry see Field 5B. 
W89-07389 


NUTRIENTS (ORGANIC C, P, N, SD) IN THE 
EUTROPHIC RIVER LOIRE (FRANCE) AND 
ITS ESTUARY, 

Institut de Biogeochimie Marine, Montrouge 


(France). , ' 
For primary bibliographic entry see Field 5B. 
W89-07415 


ALGAL AND MICROBIAL PROCESSES IN- 
VOLVED IN_ PARTICULATE ORGANIC 
MATTER DYNAMICS IN THE LOIRE ESTU- 


ARY, 

Bordeaux-1 Univ., Talence (France). Lab. de Bio- 
logie Marine. 

J.C. ber mp * Meybeck, G. Billen, M. 
Brugeaille, and H. Etcheber. 


Estuarine, Coastal and Shelf Science ESCCD3, 
Vol. 27, No. 6, p 625-644, December 1988. Il fig, 5 
tab, 46 ref. 


: *Algal growth, *Estuarine environ- 
bacteria, 


Pee ome pve mand 
() Desing wlttee ond ence spring, when discharge 
increases beyond 1000 cu m/s, ic activ- 
ity always dominates over luction but 
remained moderate because of 
and non-biodegradable quality of 


stract) 
W89-07416 


APPLICATION OF ISOTOPIC AND BIOGEO- 
CHEMICAL MARKERS TO THE STUDY OF 
THE BIOCHEMISTRY OF ORGANIC MATTER 
IN A MACROTIDAL ESTUARY, THE LOIRE, 


Paris-6 Univ. (France). Lab. de Physique et Chimie 
Mariens. 
_— J. Tronczynski, P. Scribe, and R. 


Estuarine, Coastal and Shelf Science ESCCD: 

Vol. 27, No. 6, p 645-669, December 1988. hes 

tab, 93 ref. 

Descriptors: 
ag *France, *Organic matter, 

*Biochemistry, Geochemistry, Particulate matter, 

Organic carbon, Tracers. 


The biogeochemistry of organic matter in a macro- 
tidal estuary, the Loire, France, was studied for 
two years during different seasons. Both particu- 
late matter and sediment were sampled in the river- 
ine zone, in the maximum turbidity zone and in the 
Ocean near the river mouth. Two techniques were 
used: carbon isotopic ratio determination and anal- 
ysis of lipid-marker signatures in the n-alkane, n- 
alkene and fatty acid series. For the period corre- 
ee Se Se 
zone in the ocean, the complete change of organic 
matter - continental in nature in the inner estuary, 
pure marine in the outer estuary - was well illus- 
trated by the decrease of delta 13C values and of 
carbon preference index of n-alkanes. Input 
sources of organic matter by continental ts, 
= and micro-organisms are disc from 
geochemical-marker analyses data along with 

fas poooennen of sssnenietion ef peste ont thaie 
pee» ution with the season. Some criteria for evi- 
dencing the nature of various organic-matter pools 
are assessed and compared in different chemical- 
marker series as follows: high molecular weight n- 
alkanes and fatty acids, perylene for continental 


71 
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imprints, polyunsaturated 18-, 20- and 22-carbon 
fatty acids, n-C17, n-alkenes and 

imprints, branched iso and anteiso fatty acids, 
= 18:1 for microbial imprints. (Author’s 


W89-07417 


Estuarine, Coastal and Shelf Science ESCCD3, 
pea 6, p 671-685, December 1988. 7 fig, 2 


" 


Descriptors: *Phytc 
tion, Aquatic 


“Estuaries, *India, 


W89-07418 


UNPOLLUTED 


MENTS, 
National Inst. of ji (india). 


Oceanography, 
For primary bibliographic entry see oe Field SB. 
W89-07419 


STUDY OF FLUORIDE IN POLLUTED AND 
ESTUARINE ENVIRO 


LAND USE REGULATION BY THE VIRGINIA 
MARINE RESOURCES COMMISSION: THE 


W89-07428 


NON-TIDAL FRESHWATER WETLANDS IN 
VIRGINIA, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 


For primary bibliographic entry see Field 6E. 
'W89-07429 


SLUDGE DISPOSAL TO SEA: THE BARROW 
eee 


For primary bibliographic entry see Field SE. 
W89-07464 


W89-07465 


MERCURY IN SURFACE WATERS OF THE 
OPEN 

Connecticut Univ., Groton. Marine Sciences Inst. 
For primary bibliographic entry see Field SB. 
W89-07507 


SHORT TERM TEMPORAL AND SPATIAL 
VARIABILITY OF CHLOROPHYLL A CON- 
CENTRATIONS IN THE ELIZABETH RIVER, 
VIRGINIA, 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 2H. 
W89-07542 


LEAD POISONING OF NORTHERN PINTAIL 
DUCKS FEEDING IN A TIDAL MEADOW 
CONTAMINATED WITH SHOT FROM A 
TRAP AND SKEET RANGE, 

New Jersey Div. of Fish, Game and Wildlife, 
Trenton. 

For primary bibliographic entry see Field 5C. 
W89-07585 


SODIUM NITRILOTRIACETATE _ INFLU- 
ENCES THE LARVAL DEVELOPMENT AND 
METAMORPHOSIS OF MARINE INVERTE- 
BRATES, 

Padua Univ. (Italy). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W89-07586 


NUTRIENTS, AND MICROPLANKTON BIO- 
MASS OFF THE NEW ZEALAND SOUTH 
ISLAND NORTHWEST COAST, JANUARY 
1982, 

Cawthron Inst., Nelson (New Zealand). 

A. L. MacKenzie, H. F. Kaspar, and P. A. 
Gillespie. 

New Zealand Journal of Marine and Freshwater 
Research NZJMBS, Vol. 22, No. 4, p 551-564, 
1988. 8 fig, 3 tab, 28 ref. 


Descriptors: *Cycling nutrients, *Biomass, *Phyto- 
plankton, *Ecosystems, *Coastal waters, *New 
Zealand, *Mixolimnion, *Upwelling, Euphotic 
zone, Aphotic zone, Continental shelf, Chlorphyll, 
Chemocline, Insular slopes. 


A survey during the summer of 1982 revealed 
riverine outwelling and the upwelling of waters 
from aphotic depths at different locations on the 
Westland shelf. This led to nutrient enrichment of 
the euphotic zone and resulted in elevated phyto- 
plankton and bacterioplankton biomass estimates. 
At most stations, subsurface chlorophyll-a maxima 
existed near the base of a nitrogen-depleted eupho- 
tic zone and near the boundary of the nitracline. 
Total N and total P concentrations in the euphotic 
zone (2.4-10.6 and 0.3-1.0 mmol/cu m, respective- 
ly) never exceeded the concentrations within the 
aphotic zone (9.0-16.1 and 0.7-1.3 mmol/cu m, 
respectively) at any station. Molar ratios revealed 
the larger proportions of the total nitrogen and 
phosphorus pools that existed in an organic form in 
the euphotic than in the aphotic zones. The rela- 
tive depletion of dissolved inorganic nitrogen 
(DIN) compared to dissolved reactive phosphorus 
(DRP) as shown by DIN/DRP ratios in the eu- 
photic zone (1.5-12.5) versus the aphotic zone 
(10.0-33.0) was apparent at all stations. Large pools 
of combined N and P existed in the top 4 cm of the 
sediments relative to the quantities within the 
water column, though organic N relative to organ- 
ic P was depleted. An interesting comparison can 
be made between the rates of inorganic nitrogen 
flux from the sediments and the pool sizes in the 
water column. At one nearshore site, the annual 
rate of inorganic N flux from the sediments, 219 
mmol/sq m/yr, was close to the observed total 
DIN pool (280 mmol/sq m) and about half the TN 
pool, 525 mmol/sq m) in the water column, where- 
as at a site well beyond the shelf break, the same 
observed rate of inorganic N flux was contributing 
only about 5% of the DIN pool and less than 3% 
of the TN pool in the water column per year. 
(Author’s abstract) 
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Using carbon-14 assays, primary production rates 
were measured in the surface waters of Belfast 
Lough; during the surveys, water temperature and 
light penetration were measured. Salinity, nitrate, 
phosphate, silicate and chlorophyll were measured 
in water samples. Throughout the lough, there was 
a single late peak of phytoplankton production 
similar to that reported in certain well-mixed areas 
of the Irish Sea. The bloom was late and shorter in 
duration in the deeper waters of the lough, com- 
pared with the less turbulent nutrient-enriched 
waters of the inner lough. (Author’s abstract) 
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Silicoflagellates, rare planktonic algae, were regis- 
tered in bloom-like conditions in the 20-m-deep 
bottom layer of the Gulf of Trieste, Northern 
Adriatic. These flagellates appear occasionally in 
winter, while in summer they have been exception- 
ally observed only in the Northern Adriatic, but 
with no importance for the phytoplankton assem- 
blages in this area. However, during a routine 
weekly monitoring during the summer in the off- 
shore waters of the Gulf of Trieste, Northern 
Adriatic, an unusually abundant population of sili- 
coflagellates was observed in the 20-m-deep ther- 
mocline layer, 2 m above the bottom. From a 22- 
m-deep sampling site in the Gulf of Trieste, weekly 
samples from the surface, and at depths of 5, 10 
and 20 m were taken for temperature, salinity and 
density determination, and analyzed for nutrient 
and oxygen content and chlorophyll a. The red- 
hoy episode started in the 20-m deep layer, during 
t y sharp density gradient and a 
rotons decrease of oxygen content to only 2.6 ad 
L (50% saturation). In such conditions the —_ 
tion of distephanus speculum started to 
Tiny microflagellates dominated numerically and 
contributed negligibly to the total biovolume of 
the sample. Diatoms and the large armored dino- 
flagellates represented the major part of the total 
biovolume. Distephanus cells made up 0.5% of the 
cell number and 0.05% of the biovolume. One 
week later the number of Distephanus in the 
bottom sample increased 20-fold and reached 
79,000 cells/L, (19% of the total cell count and 
35% of the biovolume). On August 18 the near- 
bottom population of D.speculum reached a final 
abundance of 660,000/L (50% of the total number 
and 60% of the total volume). The increased chlo- 
rophyll a content (6.93 micrograms/L) coincided 
with the bloom and the nutrient conditions were 
favorable. After two weeks of exponential growth 
Distephanus disappeared at once from the 20-m 
layer, which coincided with a slight decrease of 
salinity and a phosphate drop to zero. It is likely 
that the silicoflagellates died due to severe. phos- 
phate impoverishment and sank to the close 
bottom, where they decomposed and contributed 
to the oxygen depletion and formation of the toxic 
sulfide. A few weeks afterwards a mass mortality 
was observed in the benthic community of that 
region. The silicoflagellate bloom may have con- 
tributed to the anoxic conditions by intense respira- 
tion and decomposition. (Brock-PTT) 
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During experiments in a south Norwegian fjord in 
march and Se a 1979, distribution and develop- 
ment of zooplankton were investigated in detail. 
Numbers of protozooplankton, meroplankton and 
holoplankton were determined as individual spe- 
cies. Strong water exchange caused a high variabil- 
ity in plankton composition and biomass. Changes 
in salinity and temperature as well as numbers of 
plankton individuals and in the percentage compo- 
sition of the eg commend stages of the spring 
spawning Calanus finmarchicus revealed that a 
wind-induced inflow of Skagerrak water along the 
southwest Norwegian coast also entered the Rosf- 
jord. In contrast to the Atlantic water with low 
prong ges of copepods from the hibernating genera- 
tion, in the Skagerrak water the spring generation 
of C. finmarchius had already devel: up to the 
first and second copepodite stages. kagerrak 
water was already very rich in both phytoplankton 
and zooplankton. Here, an increase in biomass over 
time mainly resulted from the development of 
younger to older copepodite stages and from a 
considerable increase in numbers of the tintinnid, 
Leprotintinnus pellucidus. The vertical distribution 
of plankton or; > ge and fecal pellets was clossly 
associated with the occurrence and the stratifi 
tion of water masses coming into the Rosfjord. 
(Author’s abstract) 
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Growth experiments were carried out with labora- 
tory cultures of Gyrodinium aureolum. Physiologi- 
cal studies on CO2 fixation and nitrogen nutrition 
were undertaken with a natural population domi- 
nated by the same organism. The population appar- 
ently was in a late stage of bloom development and 
suffering from a degree of nitrogen limitation. The 
present study has indicated some possible adapta- 
tions of G.aureolum to existence in a fluctuating 
environment. For example, the ability for dark 
nitrate uptake when subjected to nitrogen-limita- 
tion and the reduction in carbon metabolism and 
—- rate to match the availability of nutrients. 
er on could help maintain a relatively 
constant C:N ratio and increase the capability of 
the organism to survive periods of nutrient-depri- 
vation. (Author’s ome 
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The vertical distribution of sessile macrobenthos 
was investigated from surface to bottom in two 
stations of the Lagoon of Venice; one (S) charac- 
terized by some degree of wave action, a second 
one (N) located in still water. Samplings have been 
made by scuba diving at the depths of 0, -0,5, -1, -2, 
-3, -4 m, scraping off 400 sq cm of the wooden 


piles that define the path of navigable canals inside 
the lagoon. In the deeper station S, an additional 
sampling was made at -5 m. In each sample all 
species collected were identified and the relative 
coverage was evaluated for each one. Data were 
submitted to multivariate statistical analysis. 
bape species were recorded; five algae and 
33 anii The main organisms were Mytilus 
loprovinialis (present in all samples and particu 

ly abundant at station S near the surface); Ulva 
rigida (at the first meter of depth); Gracilaria con- 
fervoides (at station NO; Tedania anhelans (at inter- 
mediate levels); Tubularia crocea (at S, always at 
intermediate levels) and various species of asci- 
dians (at N in the — levels). A sharp zonation 
of epibenthic assemblages is obvious at station S, 
more exposed to wave action: the surface layer is 
characterized by the presence of exclusive species 
as: Balanus perforatus, Janua pagenstecheri, Myti- 
laster minimus and Bowerbankia gracilis. These 
features seem to agree with the hypothesis of a 
superficial discontinuity as a general rule in Medi- 
terranean benthos. Below such a discontinuity 
layer a homogeneous distribution of organisms was 
observed. A similar homogeneous distribution was 
noticed through the different depth levels at the 
station N, where a lower wave regime is predomi- 
nant. However, the other levels of station S were 
characterized by sponges and hydroids, whereas at 
station N ascidians were dominant. In the stations 
studied, the vertical zonation of the benthic sessile 
assemblages is likely to be mainly affected by wave 
action in the surface layer, while in the deepest 
levels the role of trophic conditions has to be taken 
into account. (Author’s abstract) 
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Studies on the interaction of tide and river flow are 
scarce, while studies on the simplified characteris- 
tics of tides in canals and gulfs are common. This 
study employs the perturbation method to solve 
analytically the interaction of tides and river flow, 
taking into account the nonlinear convective iner- 
tia and bottom friction. Appropriate characteristics 
of the interaction obtained from an analysis of five 
records along a river are used in the derivation and 
verification. The interaction of the tide and the 
river flow is well described by the analytical solu- 
tion for implicit Doppler shift. Exclusion of the 
convective term yields an underestimation of the 
tidal damping. The river flow raises the mean 
water level but damps the tide and reduces its 
celerity. The raising of the mean water level 
during a high discharge is more than the —— 
of the tide, causing flooding at a high water level. 
Application of the analytical solutions for any 
value of the river flow requires only the bottom 
condition of the river, which is smooth for the 
large alluvial river. (Author's abstract) 
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Giving specific consideration to the Eulerian mean 
flow structure between the crest and the trough, 
the ran ay oy and depth-integrated conserva- 
tion equations for mass and momentum are estab- 
lished. These equations are closely —_ to 
the long wave equations and include some features 
that have detailed attention. Qualitative 
details of the vertical structure implicit in these 
equations are revealed from predictions from 
steady wave theory together with experimental 
observations through the surf zone. The apparent 
stress terms include wave and turbulent compo- 
nents that result from wave-averaging of the ad- 
vective acceleration terms in the momentum equa- 
tion, as in the classical Reynolds equations, plus a 
significant and arguably dominant gravitational 
term between the crest and trough that remains 
after separation of the setup term. The common 
adoption of a radiation stress term, grouping the 
depth integral of the advective momentum with 
the depth integral of the apparent stress, is not 
helpful as it confuses the distinction between mean 
flow forcing (wave and turbulent apparent stress) 
and mean flow (advective momentum 
flux). The depth-in ted stress definition of radi- 
ation stress also con! the simultaneous consid- 
eration of Reynolds stresses (turbulent apparent 
stress) and wave t stresses and has fre- 
quently ignored at oe of the important 
gravitational component. vertical structure ex- 
plicit in the separate terms of the momentum bal- 
ance is clearly crucial in determining the mean 
flow circulation in the near-shore zone. The for- 
ward mass flux towards the beach concentrated 
between the trough and crest and the reverse un- 
dertow below the trough are essential features of 
the vertical structure. The wave apparent stresses 
remain significant and perhaps dominant through- 
out the surf zone. The turbulent Reynolds stresses 
are relatively less important but by no means negli- 
gible, especially in the neighborhood of the surface 
roller. (Geiger-PTT) 
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Radioactively labeled thymidine (TdR) has been 
used extensively to measure bacterial production in 

aquatic environments, but critical assumptions of 
the TdR technique often have gone untested. In 
this study of a coastal marine sediment, the meta- 
bolic fate of methyl (H3)TdR and methyl 
(C14)TdR was at variance with the assumptions 
necessary for determining bacterial production. 
Only 2% of incorporated radioactivity was recov- 
ered in the DNA fraction of TCA-insoluble mate- 
tial following time-course incubations of 1-300 
min. At least the methyl group of TdR was exten- 
sively catabolized, as shown by copious production 
of Cl4-labeled-CO2. The temporal patterns of 
H3:C14 ratios in macromolecular fractions indicat- 
ed that products of catabolism were recycled into 
the DNA fraction. The accuracy of the TdR tech- 
nique depends in large part on the degree to which 
such catabolism occurs. (Author’s abstract) 
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In a one-dimensional analytical model, the origin 
of constant flows between connected tidal basins, 
as well as the origin of the associated residual 
levels, is examined. Linearized shallow water equa- 
tions are used to describe the propagation and 
damping of a tidal wave in schematized (uniform 
width and depth) connected basins. Analytical ex- 
pressions are derived for the tidal stress terms, 
including the contribution of the non-linear 
bottom-friction term, which serve as the forcing 
functions in the equations for the mean field. It is 
shown that in a first approximation, the residual 
levels in the tidal inlets, which give boundary 
conditions for the tidally-averaged equations, are 
dependent on the tidal velocities in the inlet be- 
cause of a “Bernoulli effect.’ The model shows that 
in general, differences between the fluctuating 
water levels at the inlets influence the residual flow 
more than morphological differences between two 
connected basins. The tidally-driven mass trans- 
port in the western Dutch Wadden Sea, directed 
southwards from the Vlie basin towards the Mard- 
siep basin, can be explained from the large water- 
level amplitude at the inlet of the Vlie basin. (Au- 
thor’s abstract) 
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The concentrations of the elements Al, Si, Ti, Fe, 
Mn, Ca, Mg, K, Cu, Zn, Cr, Pb, Ni, Cd, V and of 
particulate organic carbon (POC) were determined 
in 210 samples of suspended matter collected at 119 
stations in the North Sea in January-February 
1980. The distribution of these 15 elements and 
POC in the suspended matter in the North Sea was 
studied, as well as their relation with total suspend- 
ed matter concentrations and salinity. The interre- 
lationships between these elements were found to 
differ in different regions of the North Sea, which 
is related to the origin of the suspended material 
and the degree of mixing. A cluster analysis includ- 
ing all determined elements at all stations showed 
that the suspended matter in the North Sea consists 
of three clearly separated, specific types. One type 
was found in the northern part of the North Sea, 
the second in the southern part of the North Sea, 
while the third type was mainly observed in the 
Norwegian Channel, Skagerrak and eastern Eng- 
lish Channel. The observed distributions are in 
agreement with what is known on the dispersal 
and deposition of suspended matter in the North 
Sea. Material from the southern North Sea hardly 
reaches the central and northern North Sea and the 
northern parts of the Norwegian Channel. The 
distribution of Mn in the top layers of fine-grained 
bottom sediments and to the resuspension of Mn- 
enriched particles. (Author’s abstract) 
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The spatio-temporal changes of environmental fac- 
tors and distribution patterns in macrobenthos 
were investigated on an intertidal mudflat near 
Panweol on the west coast of Korea. Temperatures 
of the surface sediments and salinities of the inter- 
stitial water were highest in summer and lowest in 
winter, while water content of the sediment was 
lowest in summer and highest in winter. Hourly 
variations of sediment temperature, water content 
and interstitial salinity during the daytime 

ed largely upon both the timing of ebb tide and 
daylight intensity. Temperature, water content and 
interstitial salinity showed a marked variation with 
sediment depth. Temperatures decreased sharply 
from the surface to 10 or 15 cm depth, and below 
this depth they were nearly constant, except in 
summer. Water content and interstitial salinity un- 
derwent a rapid decline in this upper layer. From 
the high tide mark toward the main tidal channel, 
water content increased but salinity decreased. The 
main tidal flat could be divided into two zones 
based on the s Be gee differences of the water con- 
tent, interstitial salinity and grain-size composition 
in the surface sediment. There were three distinct 
zones of macrobenthos: (1) the upper intertidal 
zone which was dominated by burrowing deposit 
feeders, such as Helice tridens sheni and Perinereis 
vancaurica tetradentata; (2) the middle intertidal 
zone characterized by other burrowing deposit 
feeders, such as Ilyoplax pingi and Periserrula leu- 
pe oe my and (3) the lower intertidal zone domi- 
nated by feeders represented by Laon- 
ome tridentata and Potamocorbula amurensis. Al- 
though the species composition of the upper com- 
munity was different from that of the middle inter- 
tidal, the way of living and the feeding behavior of 
the species occurring in these two zones were very 
similar. But the lower intertidal zone showed a 
characteristic community structure differing in 
species composition and in ways of living and 
feeding. (Author’ 's abstract) 
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During 8 and 9 May 1979, 123 zooplankton sam- 
ples were collected with Juday nets (mesh size 180 
microns) in Straumsosen and Spjeldnesosen, two 
basins in Lindaspollene. The zooplankton species 
could be assigned to five different groups based on 
modes of change in abundance as the depth at the 
sampling localities in fae gene increased. 
Evadne nordmanni and Podon spp. had highest 
abundances in shallow areas, while the abundances 
of Temora longicornis, Centr es hamatus, 
Acartia longiremis, Oithona similis, and Rathkea 
—— unctata varied independently of depth. Pseu- 
us elongauts, Oncaea borealis, and Ag- 
lantha digitale wes found in low abundances in 
shallow areas and the abundances to in- 
crease linearly with depth. Sagitta elegans oc- 
curred in variable numbers, but the oldest individ- 
uals were only found in the deepest part. The 
different taxa seemed to occur in highest abun- 
dances in different subareas within the poll system. 
The observed horizontal distributions reflected the 
vertical distribution of the species and the depth in 
the polls. A multivariate analysis indicated that 
— vertical and horizontal gradients existed in 
the zooplankton community composition. (Au- 
thor’s abstract) 
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Several criteria of potential Bowe hosphorus and nitro- 
gen limitation were applied ughout 1986 to the 
phytoplankton of the inner Oslofjord, a brackish- 
marine fjord in southeastern Norwey. The criteria 
were based on information on concentrations and 
distribution of nutrients, on analyses of the carbon 
(©), nitrogen (N), and ‘re ') content of 
particulate matter in water column, and on 
results of deck experiments on the plankton. Indi- 
cations of nutrient limitation were obtained from 
seasonal trends in C:N, C:P and N:P ratios, as well 
as from further shifts in these ratios in plankton 
kept in a container on deck for 24 hours. Nitrogen 
limitation was also deduced from an increase in the 
uptake capacity for ammonium in plankton during 
24 hours of containment, and phosphorus limita- 
tion from an increase in alkaline phosphatase activ- 
of During diatom blooms, a lowering of the ratio 
light to dark rates of nitrate uptake provided 
her test for nitrogen limitation. Two other 
tests a stimulation of carbon dioxide assimila- 
tion, for nitrogen limitation, and alkaline phospha- 
tase activity in the water column, for phosphorus 
limitation) proved inconclusive in the present in- 
vestigation. According to the criteria used, the first 
diatom bloom in spring was limited by nitrogen, 
while phosphorus limitation was the rule in flagel- 
late-dominated plankton during an extended period 
in summer and autumn. In the summer, the plank- 
ton grew partly in the nutrient-depleted w 
mixed layer and partly in the pycnocline, w 
there was a large excess of nitrate relative to 
phosphate. Phosphorus limitation in the summer 
may have resulted from recent improvements in 
local sew: yoo treatment. (Author’s abstract) 
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A two-stage, stratified random sampling design for 
estimating the total biomass of mussels in a land- 
locked fjord is described. Stratification based on a 
visual survey of the population resulted in four 
distinct strata. As a bonus, a detailed map of the 
distribution of mussels along the shores of the fjord 
was obtained. Segments of shoreline, rather than 
the traditional areal units, were used as sampling 
units, mainly as an attempt to reduce the variance 
com; it associated with variation in the width 
of the mussel belt along the shores. The units 
adopted were 100 m for primary units, and 2 m 
and 0.25 m for the units in different 
strata. Estimates of the biomass in May and Octo- 
ber of 1978 showed that in three of the strata, the 
7 e in biomass was not significant, while in the 
roughly 30% of the biomass were lost over 
period. The standing crop of mussels was esti- 
peo at erat 343 and 282 tons wet weight (shells and 
water included) respectively, with 95% confidence 
interval lengths of 22% to 25% of the point esti- 
mates. This biomass was distributed on about 86 
km of shoreline, and the mean biomass of mussels 
was thus slightly less than 4 kg per m of shore. 
Similar sampling designs may be used whenever 
estimates of the standing crop of dominant rocky- 
shore organisms, like mussels, barnacles or sea- 
weeds, are wanted. (Author’s abstract) 
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Repeated measurements were made of concentra- 
tions of oxygen and different Lae ce mm 
from 30 different fjords, all located in a area 
of the Norwegian west coast. These data were 
analyzed with special emphasis on organic matter 
composition, nutrient regeneration and nutrient 
sinks below the euphotic zone. Apparent oxygen 
utilization analysis was applied to inorganic nutri- 
pls seert aleve amg parent elemental ratio 
in the fjord waters of C:Si:N:P = 106:14.0:10.6:1.0. 
Assuming that the organic matter is composed 
according to the Redfield ratios, it was found that 
a substantial denitrification must take place in the 
bottom sediments of the fjords. The importance of 
the denitrification process increases with the load 
of organic matter on the bottoms. (Author’s ab- 
stract) 
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In the period September 1986 to August 1987, fish 
were captured once a month, using an otter trawl, 
from the intertidal and subtidal regions of Sulaibik- 
hat Bay, Kuwait. Correlation analysis revealed that 
numbers were not directly related to temperature 
at the time of sampling. The recruitment of large 
numbers of young of the year Liza carinata (Valen- 
ciennes) during March was related to low tempera- 
tures in November, the probable time of spawning 
of this species. Salinity at the time of sampling was 
inversely correlated with numbers. This result indi- 
cates that large numbers of 0 + fish recruit to the 
ps Reng ek peg taker ggg ane Sage 
tflow through the Shatt-al-Arab. Numbers of 
fish were significantly greater in the intertidal 
region, where they were present almost entirely as 
0 group fish, than in the subtidal. The three domi- 
nant species of the assemblage are shown to use the 
two depth intervals in different ways. L. carinata 
was captured almost —— 2 in the intertidal 
pacer tes as 0+ fish. Pomadasyus stridens (Forsskal) 
ree a Fish in both the intertidal and 
regions but in greater num in t 
intertidal region. Leiognathus brebirostris (Valen- 
ciennes) was captured as small, mostly 0+ individ- 
uals in the intertidal region and as larger fish in the 
subtidal region. The use made by the smaller fish 
of the intertidal region is related to the avoidance 
of sublittoral predators and reduction of intraspeci- 
fic competition, while large fish in the sublittoral 
region may be avoiding predation by piscivorous 
birds. (Author 's abstract) 
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The phytobenthos in the waters off the Vilsandi 
State Nature Reserve, situated in the Baltic 
near the western coast of Saaremaa I were 
studied at 84 sampling stations in 1981, 1983, and 
1984. Data gathered were compared with that 
collected from 42 stations in 1964, 1966, and 1967. 
The phytobenthos in the coastal waters of the 
reserve is characterized by a relatively great 
number of taxa, the important role of halophilous 
species and the existence of several rare species. 
The floristic list contains 50 taxa, among them 7 
phanerogams, 19 green, 12 brown and 12 red algae. 
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On the grounds of the dominating species, the 
floristic composition and environmental require- 
ments, 13 associations were differentiated in the 
study area. Seven associations are distributed on 
hard bottoms, while six of them are characteristic 
of sediment bottoms. The vegetation is mosaic 
composed mainly of the green algae species Enter- 
omorpha and Cladophora, brown algae Dictyosi- 
phon foeniculaceus, Stictyosiphon tortilis, Pilayella 
litoralis, Chorda filum, Fucus vesiculosus, red 
algae Ceramium rubrum and Ceramium tenui- 
corne. The association Fucus vesiculosus has the 
most extensive area of distribution, occurring at 
the depth of 1.5-5 m. In deeper areas it is replaced 
by communities of several red algae. From the 
associations characteristic of sediment bottoms the 
associations Zostera marina and Ruppia cirrhosa 
survive the wave action quite well. The communi- 
ties of the dwarf forms of Fucus and of charo- 
phytes are limited to sheltered bays. There was no 
essential changes or trend of changes in the floris- 
tic composition and distribution of the phyto- 
benthos from the 1960s. There was no remarkable 
intensive development of green alga Cladophora 
glomerata indicating the eutrophication of the sea 
area. As a result of the investigation the sea area of 
the Vilsandi State Nature Reserve is considered to 
be relatively clean. (Geiger-PTT) 
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Primary productivity studies of shallow marine 
areas were carried out at the Rame Inlet in the 
northern part of the Gulf of Riga near the Moon- 
sund Archipelago. This small inlet has a surface 
area of about 3 sq km and its mean depths is about 
1.5 m. The bay is unpolluted and uninfluenced by 
sewage. The primary production of phytoplankton 
was measured by the radiocarbon technique, the 
primary production and dark losses of the inlet 
community by means of the oxygen-curve tech- 
nique according to S. B. Tijssen and A. Eijgen- 
raam (1982). All measurements were carried out on 
a calm day and no oxygen exchange with the 
atmosphere was taken into consideration. For the 
comparison of C14 and O2 production data, a 
coefficient of 2.13 was used. Oxygen concentra- 
tions were measured with an oxygen electrode at 
20 stations simultaneously over a 30 hours period. 
A clear diurnal pattern in the oxygen concentra- 
tion was observed in the inlet water. The commu- 
nity production was much higher than the phyto- 
plankton production in most areas. In the central 
and western part of the inlet, it was caused by the 
production of benthic macrophytes, which were 
very abundant there, up to 500 g/sq m. In the 
northern part macrophytes were mostly absent, but 
a dense bottom microphyte community existed. 
Results of the measurements showed that 70% of 
the inlet communities gross primary production 
came from bottom macro- and microphytes. In 
very shallow areas where the depth was less than 
1.5 m, phytoplankton gave only 20% of the total 
production. In deeper areas where the depth was 
from 1.5 to 5 m, phytoplankton were responsible 
for about a half of the primary production. These 
results are preliminary with no statistical treat- 
ment. Further studies in coastal areas need a more 
complex approach, physical and chemical measure- 
ments are also needed. (Author’s abstract) 
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The bottom vegetation off the coast of Hogland, a 
narrow island in the northeastern part of Gulf 
of Finland, was studied by sampling along 10 tran- 
sects at 29 stations within the depth interval of 0-17 
m. The most frequent brown algae recorded were 
Pilaylella littoralis, Ectocarpus confervoides, Dic- 
tyosiphon foeniculaceus, (Huds.) Grev. f. foenicu- 
laceus and img <p tortilis (Rupr.) Reinke. 
The most frequent red al, igae was Ceramium tenui- 
corne (Kutz.). The most frequent green algae were 
Enteromorpha intestinalis (L.), Cladophora glo- 
merata (L.) Kutz., and Cladophora rupestris (L.) 
Kutz. The present study suggests that the species 
composition of bottom vegetation has undergone 
remarkable changes since 1939. The share of green 
algae Cladophora and Enteromorpha as well as 
that of brown algae Pilayella and Ectocarpus has 
considerably increased in associations. At the same 
time the number of species sensitive to eutrophica- 
tion of water, e.g. Elachista fucicola, has de- 
creased. The red algae Bangia fuscopurpurea and 
Hildenbrandtia prototypus and the brown = 
Chorda filum have disappeared. Changes in 
bottom vegetation and in the share of species in 
phytocoenoses show that the waters of the open 
of the Gulf of Finland are subject to eutroph- 
ication. (Author’s abstract) 
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An unprecedented algal bloom occurred as a 
‘brown tide’ in Narragansett Bay during the 
summer of 1985. Water samples analyzed by epi- 
fluorescence and transmission electron microscopy 
revealed unusual changes in the composition of the 
picoplankton. Total bacterial numbers during peak 
bloom conditions were 10 million cells/ml or !0- 
fold greater than usual for the summer coastal 
picoplankton. Among the photosynthetic forms, a 
1.5-2.0 micron diameter chrysophycean alga was 
observed at a concentration of about one million 
cells/ml and 95% of the total phytoplankton by 
numerical abundance. The concentrations of pho- 
tosynthetic cyanobacteria (e.g., Synechococcus) 
were reduced 10-fold from typical densities of 


76 


500,000 cells/ml. Experiments using mussels (Myti- 
lus edulis) demonstrated reduced feeding on bloom 
algae, whereas optimal clearance rates were ob- 
tained with a similarly-sized strain of Synechococ- 
cus fed at comparable densities. These observations 
of normal and inhibited feeding on different com- 
ponents of the pi ~ suggest that the 

cies composition of the picoplankton may affect 
the nutrition and hence growth of this bivalve 
mollusc. (Author’s abstract) 
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Some aspects of the nutritional value of Minutocel- 
lus a a 2.5-3.5 micron diatom isolated 
from algal blooms implicated in the devastation of 
scallop populations of eastern Long Island, New 
York, were assessed. Growth in shell length, — 
ing rate, absorption efficiency and survival of bay 
scallop larvae were determined in laboratory cul- 
tures fed this bloom isolate and the Tahitian strain 
of Isochrysis sp. Absorption efficiency was deter- 
mined using a dual radiotracer method in which 
algae were labeled with both Cr51 and C14. Sur- 
vival was not significantly affected by algal diets. 
The t acu of algal species affected the growth of 
larvae wile an growth of later larvae was 
affected’ by algal cell concentration. Early larvae 
absorbed less carbon from Minutocellus than from 
Isochrysis. Grazing rates on Minutocellus were 
com, le to those on Isochrysis until metamor- 
phosis was completed at which point Isochrysis 
was grazed at a greater rate than Minutocellus. 
The results suggest that a qualitative aspect, possi- 
bly a relatively low digestibility, of the M. poly- 
morphus diet resulted in larval mortalities and 
read recruitment failure. (Author’s abstract) 
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Descriptors: *Escherichia coli, *Salmonella, *Estu- 
arine environment, *Survival, *Bacteria, *Bioindi- 
cators, Temperature, Seasonal variation, Stress, 
Streams, Microbiological studies, Coliforms, En- 


Survival of Escherichia coli and Salmonella spp. in 
estuarine waters was compared over a variety of 
seasonal temperatures during in situ exposure in 
diffusion chambers. Sublethal stress was measured 
by both selective-versus-resuscitative enumeration 
procedures and an electrochemical detection 
method. E. coli and Salmonella spp. test suspen- 
sions, prepared to minimize sublethal injury, were 
exposed in a shallow tidal creek and at a site 7.1 
km further downriver. Bacterial die-off and suble- 
thal stress in filtered estuarine water were inverse- 
ly related to water temperature. Salmonella spp. 
populations exhibited significantly less die-off and 
stress than did E. coli at water temperatures of < 
10 C. Although the most pronounced reductions 
(ca. 3 log units) in test bacteria occurred during 
seasonally warm temperatures in the presence of 
the autochthonous microbiota, 100 to 10,000 test 





cells per ml remained after 2 weeks of exposure to 
temperatures of > 15 C. Reductions in test bacte- 
ria were associated with increase in the densities of 
microflagellates and plaque-forming microorga- 
nisms. These studies demonstrated the survival po- 
tential of enteric bacteria in estuarine waters and 
showed that survival was a function of interactin; 

biological and physical factors. (Author’s donee 
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A direct com; n of (H3)thymidine incorpora- 
pr beter iy A synthesis was made by using an 
FF wing estuarine bacterial isolate 

oa the 1 pone ly occurring bacterial populations in 
a eutrophic subtropical estuary and in oligotrophic 
offshore waters. Simultaneous measurements of 
(H3)thymidine incorporation into DNA, fluorome- 
trically determined DNA content, and direct 
counts were made over time. DNA synthesis esti- 
mated from thymidine incorporation values was 
compared with fluorometrically determined 
changes in DNA content. Even after isotope dilu- 
tion, —_ ific macromolecular labeling, and effi- 
cienc’ DNA recovery were accounted for, 
(H3 BF ne incorporation consistently underes- 
timated DNA synthesized by sixfold to eightfold. 
These results indicate that although the relation- 
7 of fam oe gyn incorporation to DNA syn- 
consistent, there are significant 

body of thymine bases incorporated into DNA 
which cannot be accounted for by standard 
(H3)thymidine incorporation and isotope dilution 

—_ = 's abstract) 


ETHANOL EXTRACTION REQUIREMENT 
FOR PURIFICATION OF PROTEIN LABELED 
WITH (H3)LEUCINE IN AQUATIC BACTE- 
RIAL PRODUCTION STUDIES, 

Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
For primary bibliographic entry see Field 7B. 
W89-08042 


ACUTE COPPER AND CUPRIC ION TOXICI- 
TY IN AN ESTUARINE MICROBIAL COMMU- 


NITY, 
George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 5C. 
W89-08059 


CLIMATOLOGICAL AND HYDROGRAPHIC 


Skidaway Inst. of ae, Savannah, GA. 

R. B. Hanson, L. R. Pomeroy, J. O. Blanton, B. A. 

Biddanda, and S. Wainwright. 

Continental Shelf Research CSHRDZ, Vol. 8, No. 
12, p 1321-1344, 1988. 10 fig, 8 tab, 61 ref. DOE 
grants DE-FG09-85ER60311, DE-FG09- 

$6ER60451 


Descriptors: *Bacteria, *Phytoplankton, *Clima- 
tology, *Hydrography, *Food chains, *Nearshore 
processes, Population dynamics, Productivity, 
Continental shelf, Coastal waters, Stratification, 
Runoff, Wind, Biomass, Organic matter. 


Bacterioplankton productivity, numbers, and cell 
specific activity were studied in nearshore waters 


of the southeastern U.S. continental shelf during 
seasons of maximum freshwater discharge. In April 
1984, coastal waters were stratified, and in April 
1985, shelf waters were vertically homogeneous. 
In 1984, nearshore bacterial productivity ranged 
from 7.0 to 14.7 million cells/I/h, and midshelf 
rates were 40-50% less. In 1985, nearshore — 
tivity ranged from 0.9 to 2.4 million cells/i/h, and 
productivity was extremely patchy over the entire 
shelf. Hydrographic conditions along the south- 
eastern coastline may have had a signi it impact 
on the overall community structure and carbon 
flow through the microbial food web. When coast- 
al waters were stratified in 1984, bacterial biomass 
was a significant percentage (35-320%) of the phy- 
toplankton biomass. During vertically go 
ous conditions of 1985, bacterial luction and 
biomass were a small percentage (2-13%) of 
phytoplankton production and biomass across the 
shelf. The interannual variation in the microbial 
food web was attributed to the interannual varia- 
bility of the southeastern U.S. hydrology due to 
changes in freshwater discharge and wind direc- 
tion and intensity. The ecological implications of 
these results extend to the potential impact of 
seasonal microbial food webs on nearshore al- 
lochthonous and autochthonous organics before 
removal from the southeastern U.S. coastline. (Au- 
thor’s abstract) 

W89-08088 


EPISODIC EVENTS AND ESTUARIES: EF- 
FECTS OF CYCLONIC FLUSHING ON THE 
BENTHIC FAUNA AND DIET OF SOLEA 
BLEEKERI (TELEOSTED IN LAKE ST LUCIA 
ON THE SOUTH-EASTERN COAST OF 
AFRICA, 

Zululand Univ., Empangeni (South Africa). Dept. 
of Zoology. 

D. P. Cyrus 

Journal Of | Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 1-7, 1988. 3 fig, 4 ref. 


Descriptors: *Cyclones, *Benthic fauna, *Flushing, 
*Africa, *Estuarine environment, *Fish food, *Sa- 
linity, Diets, Lakes, Mollusks, Monitoring, Popula- 
tion density. 


The effects of an episodic event, involving the 
cyclonic flushing of, and associated rapid decrease 
in salinity in an estuarine system, on two faunal 
components was investigated. The rapid salinity 
decrease of some 25% had a direct, short-term 
effect on most components of the benthos of Lake 
St. Lucia, as well as a long-term effect on the 
bivalves, particularly Solon cylindraceus, which 
species was unable to re-establish itself at previous 
densities. Indirect long-term effects were noted in 
the diet of Solea bleekeri, which feeds predomi- 
nantly on the — tips of S. cylindraceus, in that 
it switched to feeding on whatever prey it could 
locate at the surface of the benthos. Although no 
change in densities of S. bleekeri was noted after 
the event, it is considered that the resultant change 
of diet did lead to some stress in the population. 
This study clearly demonstrates the need to moni- 
tor episodic events due to the direct and indirect 
effects, either short-term or long-term, which t' 
may have on the estuarine fauna. (Author's ab- 
stract) 

W89-08089 


INTERACTION OF SALINITY AND TEMPER- 
ATURE AS A MECHANISM FOR SPATIAL 
SEPARATION OF THREE CO-EXISTING SPE- 
CIES OF AMBASSIDAE (CUVIER) (TELEOS- 
TED IN ESTUARIES ON THE SOUTH-EAST 
COAST OF AFRICA, 

Zululand Univ., Empangeni (South Africa). Dept. 
of Zoology. 

T. J. Martin. 

Journal of Fish Biology JFIBA9, Suppl. A, Vol. 
33, p 9-15, 1988. 3 fig, 1 tab, 10 ref. 


Descriptors: *Salinity, *Temperature, *Estuaries, 
*Africa, *Spatial distribution, Coastal waters, 
Ecology, Distribution, Physiological ecology, 
Morphology. 


Ambassidae are represented in South African estu- 
aries by three species which are very similar in 
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external morphology, feeding ecology, alimentary 
system, and distribution. The co-existence and spa- 
tial separation of these species of Ambassis in the 
estuaries of southern Africa can be explained by 
the tolerance of each to salinity and temperature. 
Investigations of the temperature tolerance ranges 
pe the three species suggest that the osmoregula- 
lory capability of Ambassis productus in reduced 
salinities (< 10%) increases while that of A. gym- 
nocephalus decreases sharply in salinities below 
20%. A. natalensis, which is endemic to the south- 
east coast of Africa, is adapted to a wide range of 
estuarine conditions. Interaction between salinity 
and temperature tolerances on the limits within 
which Ambassis spp. survive is significant with 
regard to the distribution of the three species in 
estuaries. Catch data showed that A. productus is 
restricted to areas of low salinity and seasonal low 
temperature (upper reaches of estuaries), A. gym- 
nocephalus to high salinities > 25% (estuary 
mouths), and A. natalensis to intermediate salinities 
associated with the middle reaches of estuaries. 
(Author’s abstract) 
W89-08090 


IMPORTANCE OF ESTUARIES FOR SEA- 
BASS, DICENTRARCHUS LABRAX (L.), 

D. F. Kelley. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 25-33, 1988. 3 fig, 2 tab, 9 ref. 


Descriptors: *Bass, *Estuaries, *Fish management, 
*Survival, Backwater, Spawning, Entrainment, Ju- 
venile growth stage, Sport fishing, Growth, Preda- 
tion, Water pollution effects, Tagging, Planning. 


Information on estuary-dependence of bass in 
United Kingdom waters is summarized from recent 
published reports and some unpublished data. 
There is substantial reliance on estuaries (including 
tidal backwaters with little freshwater inflow) such 
as the Hampshire harbors, in the first 4-5 years of 
life. Man-related hazards to survival are consider- 
able and increasing; they include destruction of or 
damage to habitats, losses of 0-groups in power- 
station intakes, and excessive unregulated fishing 
effort, mainly on 4-5-year-old bass. Some measures 
to protect bass in estuaries are now in hand, but 
much remains to be done. On the two most impor- 
tant issues, of power station losses and of excessive 
fishing, more direct action is both possible and 
urgently needed. In the case of power station 
losses, absolute population estimates, against which 
to assess measured losses, may well disclose a need 
for protective fine-mesh screens at some existing 
stations, and perhaps for their standard provision at 
new ones. Deliberate uncontrolled fishing is even 
less excusable, but easier to assess, and the Minister 
of State for Fisheries has now made firm proposals 
for the future management and conservation of the 
bass fishery. (Author's abstract) 

W89-08091 


ROLE OF FISH STUDIES IN 
POLLUTION ASSESSMENT, 
Forth River Purification Board, Queensferry 
(Scotland). Tidal Waters Lab. 

For primary bibliographic entry see Field 5A. 
W89-08092 


ESTUARINE 


OXYGEN REQUIREMENTS OF A POLLUTED 
ESTUARY FOR THE ESTABLISHMENT OF A 
MIGRATORY SALMON, SALMO SALAR L., 
POPULATION, 

Clyde River Purification Board, East Kilbride 
(Scotland 

3. Curran, and A. R. Henderso 

Journal of Fish Biology JFIBA9, Vol. 33, (Suppl. 
A), p 63-69, 1988. 4 fig, 18 ref. 


Descriptors: *Oxygen requirements, *Estuaries, 
*Water pollution, *Salmon, *Fish establishment, 
*Fish migration, Adult growth stage, Juvenile 
growth stage, Water quality, Statistical analysis. 


The return of salmon in 1978 to the River Gryfe, a 
tributary of the Clyde estuary, and the River 
Clyde itself in 1983, provides the opportunity for 
the derivation of the threshold oxygen require- 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


ments within the estuary for the successful migra- 
tion of both adults and smolts. Between the five- 
year periods 1977-1981 and 1983-1987, levels of 
dissolved oxygen (DO) generally increased at all 
points in the estuary for the spring and autumn 
seasons, except that the most landward section 
experienced more frequent poor conditions during 
the autumn in 1983-1987. In the interim, salmon 
had returned to the freshwater R. Clyde, perhaps 
reflecting the adults’ preference for upstream mi- 
gration during periods of high river flow and cor- 
responding improved estuarine water quality. For 
the Clyde estuary, the more demanding thresholds 
may relate to smolt migration, since water quality 
is generally poorer than during the period o' adult 
migration. For example, during April-June and 
August-October in the period 1977-1978, the 
depth-mean DO for all eight sampling sites are 3.4 
mg/1 and 4.3 mg/l, respectively; this reflects the 
lower river flows during the spring period when 
the long-term average for the R. Clyde is 25.2 cu 
m/s, compared to 42.9 cu m/s during the autumn 
period. (Doria-PTT) 

W89-08093 


BEAM TRAWL SURVEYS AS A MONITORING 
TOOL IN POLLUTED ESTUARIES IN NORTH- 
EAST ENGLAND, 

Northumbrian Water Authority, Gosforth (Eng- 
land). 

For primary bibliographic entry see Field 5A. 
W89-08094 


MODEL TO PREDICT THE LEVEL OF ARTI- 
FICIAL RADIONUCLIDES IN ENVIRONMEN- 
TAL MATERIALS IN THE SEVERN ESTUARY 
AND THE BRISTOL CHANNEL, 

National Radiological Protection Board, Harwell 
(England). 

For primary bibliographic entry see Field 5B. 
W89-08095 


DISUSED DOCKS AS HABITATS FOR ESTUA- 
RINE FISH: A CASE STUDY OF PRESTON 


DOCK, 

Victoria Univ. of Manchester (England). Dept. of 
Environmental Biology. 

K. Conlan, K. Hendry, K. N. White, and S. J. 
Hawkins. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 85-91, 1988. 2 fig, 2 tab, 15 ref. 


Descriptors: *Docks, *Aquatic habitats, *Estuarine 
environment, *Fish populations, *Data acquisition, 
*Preston, U.K., Nets, Hydrography, Gill nets, Sa- 
linity, Tides, Spring tides, Mixing, Eutrophication, 
Fish migration, Herring, Water quality, Sampling. 


A netting and hydrographic study of Preston dock 
was undertaken between May 1987 and April 1988. 
Fish populations were assessed using Lundgren 
monofilament multimesh gill nets. The dock was a 
low-salinity environment regularly replenished 
with estuarine water on spring tides. Influxes of 
higher-salinity water caused intermittent saline 
wedges in the deeper regions. The dock water was 
poorly mixed in the summer, resulting in bottom 
water anoxia. The water was eutrophic, and blue- 
green algal blooms were common for much of the 
year. Fourteen freshwater, marine-estuarine, anad- 
romous and catadromous species were present in 
the dock. No seasonal patterns in diversity were 
apparent, due to the dominance of the herring 
population. Changes in species composition and 
abundance seem to relate to seasonal migratory 
patterns and, in the case of the freshwater fish, 
estuarine salinity, rather than to water quality. 
Docks seem to be valuable areas in which to 
examine estuarine fish populations because quanti- 
tative netting techniques can be used. (Author’s 
abstract) 

W89-08096 


FISH IMPINGEMENT AT ESTUARINE 
POWER STATIONS AND ITS SIGNIFICANCE 
TO COMMERCIAL FISHING, 

Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

For primary bibliographic entry see Field 6G. 


W89-08098 


REVIEW OF INFORMATION RELATING TO 
FISH PASSAGE THROUGH TURBINES: IM- 
PLICATIONS TO TIDAL POWER SCHEMES, 
Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

For primary bibliographic entry see Field 6G. 
W89-08099 


BEHAVIOUR OF ADULT ATLANTIC 
SALMON, SALMO SALAR L., IN THE ESTU- 
ARY OF THE RIVER RIBBLE IN RELATION 
TO VARIATIONS IN DISSOLVED OXYGEN 
AND TIDAL FLOW, 

Aberdeen Univ. (Scotland). t. of Zoology. 

1. G. Priede, J. F. L. Solbe, J. E. Nott, K. T. 
O’Grady, and D. Cragg-Hine. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 133-139, 1988. 4 fig, 17 ref. 

Descriptors: *Fish behavior, *Salmon, *Estuaries, 
*River Ribble, England, *Tides, *Dissolved 
oxygen, Oxygen sag, Fish, Fish migration, Mortali- 
ty. 


Twenty adult returning salmon were tracked in the 
estuary of the River Ribble on the west coast of 
England using acoustic oxygen-sensing transmit- 
ters during summer when a pronounced dissolved 
oxygen (DO) sag developed. Excluding two mor- 
talities, 75% of these fis! left the estuary to sea. 
Fish in the estuary moved to and fro with the tides 
over a 10 km amplitude experiencing cyclical 
changes in DO. Fish movement was inhibited 
below 40% of air saturation value (ASV) DO, and 
there was evidence of avoidance of DO below 
55% ASV. The high rate of loss of fish to sea 
suggests that many of the fish in the estuary are 
non-Ribble fish en route to other rivers. Adverse 
conditions in the Ribble therefore are likely to 
affect stocks in adjacent rivers. (Author’s abstract) 
W89-08 100 


BIOLOGY OF THE TWAITE SHAD, ALOSA 
FALLAX —— (LACEPEDE), IN THE 
SEVERN ESTUAR 

Welsh Water pl Gwent. Fisheries Techni- 
cal Unit. 

For primary bibliographic entry see Field 81. 
W89-08101 


MOVEMENTS OF ATLANTIC SALMON, 
SALMO SALAR L., IN AN ESTUARY IN 
SOUTH-WEST ENGLAND, 

Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). Directorate of Fisheries Re- 
search. 

For primary bibliographic entry see Field 81. 
W89-08102 


RETURN OF FISH TO THE MERSEY ESTU- 


ARY, 

— West Water Authority, Warrington (Eng- 
and). 

For primary bibliographic entry see Field 81. 
W89-08 103 


MOVEMENT OF ATLANTIC SALMON, 
SALMO SALAR L., INTO THE RIVER USK, 
SOUTH WALES, IN RELATION TO WATER 
QUALITY, 

Welsh Water Authority, Gwent. Fisheries Techni- 
cal Unit. 

For primary bibliographic entry see Field 81. 
W89-08105 


PREDICTION OF THE EFFECTS OF RE- 
DUCED RIVER DISCHARGE ON THE ESTU- 
ARIES OF THE SOUTHEASTERN CAPE 
PROVINCE, SOUTH AFRICA, 

Port Elizabeth Univ. (South Africa). Inst. for 
Coastal Research. 

J. S. V. Reddering. 

South African Journal of Science SAJSAR, Vol. 
84, No. 9, p 726-730, September 1988. 4 fig, 14 ref. 
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Descriptors: *Estuaries, *Channel erosion, *Tidal 
prisms, *Flood discharge, *Regulated flow, *Sedi- 
mentation, Deltas, Flood plain management, Inter- 
tidal areas, Littoral zone, Mud flats, Catchment 
areas, Tidal flats, Channel morphology. 


The channel dimensions of a mature estuary are 
generally determined by the erosive capacity of 
river floods that discharge from the catchment 
basin. If the discharge of these floods were artifi- 
cially reduced or the time interval between them is 
lengthened, the estuary adjusts to the new environ- 
mental conditions by shrinking its channel dimen- 
sions. This occurs largely by sediment accumula- 
tion in the subtidal zone and by deposition of 
flood-tidal deltas. In a severe flood, the channel 
enlarges again, unless the estuary is predominantly 
muddy, in which case the compactness of the 
sediment would probably retard channel erosion. 
Smaller dimensions, particularly in the intertidal 
zone, reduce the tidal prism of an estuary. Because 
the capacity of the tidal prism is an important 
factor controlling the stability of tidal inlets, a 
diminishing of the prism could cause the inlet to 
the estuary to be blocked periodically. Closure of 
the inlet usually produces significant changes in 
the estuary. The harmful effects of artificially re- 
duced river discharge on an estuary could be mini- 
mized by identifying the sediment sources and then 
limiting sediment influx into the estuary by appro- 
priate management. (Author’s abstract) 

W89-08 139 


CHARACTERIZATION OF INDIVIDUAL ES- 
TUARINE AND MARINE PARTICLES BY 
LAMMA AND EPXMA, 

Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 
istry. 

L. Wouters, P. Bernard, and R. Van Grieken. 
International Journal of Environmental Anal 
Chemistry IMEAA3, Voi. 34, No. 1, p 17-29, 1988. 
5 fig, 2 tab, 14 ref. Belgian Ministry of Science 
Policy Grant 84-89/69. 


Descriptors: *Water analysis, *Lasers, *Suspended 
solids, *Chemical analysis, *Measuring instru- 
ments, *Particulate matter, *Seawater, *Estuaries, 
Pollutant identification, Belgium, Trace elements, 
Heavy metals, Lead, Silicon, Phosphates, Atlantic 
Ocean. 


Laser microprobe mass analysis (LAMMA) was 
applied to particulate matter from the Scheldt estu- 
ary (Belgium) and from the North Atlantic Ocean. 
The potential and usefulness of LAMMA in re- 
search on particles from the aquatic environment 
were evaluated, in combination with, and as a 
complement to electron probe X-ray microanalysis 
(EPXMA). Geochemically relevant groups of par- 
ticles were identified by EPXMA and cluster anal- 
ysis. For both locations, the most abundant ones 
appeared to be those rich in silicon and the alu- 
mino-silicates. Afterwards, LAMMA was applied 
to obtain more information about the trace element 
composition and surface characteristics. The iron- 
rich phase appeared to contain significant amounts 
of heavy metals and of phosphate. Lead 

to be associated in detectable amounts with alu- 
mino-silicates in the Scheldt but not with those in 
the Atlantic Ocean. Inferring information about 
the surface layer by LAMMA was not always 
unambiguous. (Author’s abstract) 

W89-08148 


SEASONAL CHANGES IN PARTICULATE OR- 
GANIC CARBON AND NITROGEN IN THE 
RIVER AND DRAINAGE CHANNELS OF THE 
EBRO DELTA (N.E. SPAIN), 

Barcelona Univ. (Spain). Dept. de Ecologia. 

For primary bibliographic entry see Field 5C. 
W89-08184 
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HUMIDIFICATION-DEHUMIDIFICATION 
DESALINATION PROCESS USING WASTE 
HEAT FROM A GAS TURBINE, 

Qatar Univ., Doha. Faculty of Engineering. 

H. T. A. El-Dessouky. 

Desalination DSLNAH, Vol. 71, No. 1, p 19-33, 
January 1989. 4 fig, 3 tab, 24 ref. 


Descriptors: *Humidification,  *Desalination, 
*Heated air, *Waste heat, *Systems engineering, 
Heat transfer, Desalination plants, Turbines, 
Power plants, Capital costs, Qatar. 


In a humidification-dehumidification desalination 
process using waste heat from a gas turbine power 
plant air is used as the operating fluid instead of 
water. The process has many advantages over 
other desalination processes which use waste heat 
from gas . The amount of fresh water 
produced and the mass of air-gas mixture leaving 
the desalination plant decreased with decreasing 
gas turbine load and with increasing mixing tem- 
perature. The air-gas — can page used in 
space air conditioning. specific power con- 
sumption of the proposed process less than that of 
either single or dual mul . stage fash plants. It is 
greater, however, than that o' abet, ~~ of reverse 
osmosis plants. The pag oo vestment of 
the process =o less %* for any other desali- 
nation process considered. The ratio of water pro- 
duction to power generation in the present process 
(3.98 kg/kWh) is nevertheless very small. (Au- 
thor’s abstract) 

W89-07965 


WATER PRODUCTION IN KUWAIT--ITS 
MANAGEMENT AND ECONOMICS, 

Kuwait Univ., Safat. Coll. of Engineering and Pe- 
troleum. 

A. M. R. Al-Marafie, and M. A. Darwish. 
Desalination DSLNAH, vol 71, No. 1, p 19-33, 
January 1989. 7 fig, 4 tab, 7 ref. 


Descriptors: *Cogeneration plants, *Kuwait, 
*Water costs, *Desalination, Seomnite evalua- 
tion, *Water Supply development, Desalination 
plants, Flash dist lation, Reverse osmosis. 


Kuwait depends mainly on multi-stage flash distil- 
lation plants for desalting of seawater to satisfy its 
water peemo Por % With the emergence of the reverse 

system as a competitor to multi-stage 
flash (MSF) for desalting seawater, it has been 


i-stage flash systems for Kuwait condi- 
tions, the reverse osmosis system is shown to be 
more economically advan‘ than the multi- 
stage flash one. Results also indicate that the exist- 
ing operational conditions of ——— plants 
are not economical as compared to the capacity 
factors of 85%, which can be reached by better 
management. This can be done by running some of 
the cogeneration plants to provide 1000 MW, 
which is the base load of the country, and 
40,000,000 gal per day representing 36% of the 
daily cequement. Peaking during summer can be 
ssp by decoupling some of the power plants 
wa MSF units. (VerNooy-PTT) 
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COST ALLOCATION FOR ELECTRICITY AND 
WATER FOR THE UMM AL NAR WEST CO- 
GENERATION PLANT USING THE EXERGY 
ACCOUNTING METHOD, 
Water and Electricity Dept., 
Arab Emirates). 

For primary bibliographic entry see Field 6C. 
W89-07968 
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HYDROLOGIC EFFECTS OF PHREATO- 
PHYTE CONTROL, ACME-ARTESIA REACH 
bg THE PECOS RIVER, NEW MEXICO, 1967- 


2, 
oa Survey, Albuquerque, NM. Water Re- 


sources Div. 

G. E. Welder. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4148, 
1988. 46p, 15 fig, 4 tab, 20 ref. 


Descriptors: *Ecological effects, *Water resources 
development, *Pecos River, *Water yield im- 
rovements, *Salvaged water, *Phreatophytes, 
lew Mexico, Saltcedar, Vegetation, Watershed 
management. 


The U.S. Bureau of Reclamation began a phreato- 
at of the Absso-Arteaa reach of the Pocus Rive 
of the Acme-Artesia reach of the Pecos River 
in March 1967. The initial cutting of 19,000 acres 
of saltcedar trees, the dominant phreatophyte in 
the area, was completed in May 1969. Saltcedar 
regrowth continued each year until July 1975, 
when root plowing eradicated most of the re- 
growth. The major objective of the clearing and 
control program was to salvage water that could 
be it to beneficial use. Measurements of changes 
water table in the bottom land and changes 
in Ghs tenn eee of tap Besse Iivet-Wanb anata fa 
order to determine the hydrologic effects of the 
program. Some salvage of water was indicated, but 
it is not readily ri ized as an increase in base 
flow. The quantity of salvage probably is less than 
the average annual base-flow gain of 19,110 acre-ft 
in the reach during 1967-82. (Author’s abstract) 
W89-07034 


CASA DEL AGUA: A RESIDENTIAL WATER 
CONSERVATION AND REUSE DEMONSTRA- 
TION PROJECT IN TUCSON, ARIZONA, 

Arizona Univ., Tucson. Office of Arid Lands Stud- 


ies. 
a ty bibliographic entry see Field 3D. 


STORMWATER HARVESTING IN THE 

URBAN WATERSHEDS OF ARID ZONES, 

Get An of pe and Minerals, Dhahran 
di Arabia). t. of Civil Engineerin 

A. M. Ishaq, and DA ” 

Water Resources Bulletin WARBAQ, Vol. 24, No. 

6, p 1227-1235, December 1988. 7 fig, 5 tab, 30 ref. 

King Abdul Aziz City for Science and Technology 

Contract No. AR-5-116. 


Descriptors: *Urban runoff, *Water harvesting, 
*Saudi Arabia, *Storm runoff, *Irrigation water, 
*Water reuse, *Water quality, Water treatment, 
Hardness, S solids, Arid-zone hydrology, 
Annual runoff, Groundwater recharge, Runoff 
volume, Urban runoff. 


A representative city in an arid zone, such as the 
Kingdom of Saudi Arabia, was instrumented to 
determine the quantity and quality of storm runoff 
to investigate the possibility of using it for industri- 
al and agricultural purposes after appropriate treat- 
ments. In an urban watershed in the City of Dhah- 
ran, Saudi Arabia, quantity and quality of storm 
runoff had been monitored for the past six years, 
and the average annual runoff that could be har- 
vested was determined. The quality of the runoff 
was well within the range of possible reuse 
schemes, most notably for restricted irrigation. 
Several treatment options for treating the harvest- 
ed water were proposed. Option 1 includes the 
collection of stormwater into a single reservoir 
that will act as a sedimentation and equalization 
tank. The supernatant may be used for restricted 
irrigation after disinfection. Option 2 includes a 
filtration process to remove fine solids. After disin- 
fection the treated urban runoff can be used for 
irrigation as in Option 1. Option 3 introduces 
chemical softening for the removal of hardness. 
After filtration and disinfection, the treated runoff 
can be used for unrestricted drip irrigation. Option 
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4 will treat the harvested urban runoff to remove 
all salts and some humic organic 

through reverse osmosis. The final product can be 
used for unrestricted irrigation, even on salt intol- 
erable plants. In addition, many industrial 

can utilize this treated water. bon ae 
carbon adsorption unit prior to the reverse 

unit to remove organics. The treated product 
be used in industry that requires high quality 
water, or for groundwater recharge. The most 
feasible alternative is to on 


bic and disinfected environment. (Geiger PTD 
W89-07553 


PARTIAL DEFORESTATION AND SHORT- 
TERM AUTOCHTHONOUS ENERGY 

TO A SMALL NEW ENGLAND STREAM, 
Michigan State Univ., East Lansing. Dept. of Zo- 


ology. 

D. M. Mullen, and J. R. Moring. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1273-1279, December 1988. 2 fig, 5 tab, 18 ref. 


ping sos *Deforestation, *Periphyton, *Log- 
ging, Streams, Forest watersheds, Nitrates, 

phates, Primary a Nutrients, Maine, 
a ects, Ecological effects, Vegeta- 


W89-07558 


ROCK FRACTURING METHODS: THEIR DE- 
VELOPMENT AND USE, 

S. Smith. 

Water Well Journal WWJOAS, Vol. 43, No. 2, p 
41-47, February 1989. 3 fig. 


Descriptors: *Well development, *Hydraulic engi- 
neering, *Hydraulic fracturing, *Groundwater 
mining, nn a *Wells, *Boreholes, Econom- 
ic aspects, Cost lysis, Reviews. 


Current rock fracturing and hydraulic fracturing 
(HF) theory are discussed, including how hydrau- 
lic fracturing affects rock, and how fractures de- 

velop and can be . Regardless of the 
particular application, the purpose is to open frac- 
tures in the rock. For a production well, the pur- 
an dhay Ae YD pede Fag cog degrade 
formation fluid (oil, gas, brine, water) can move 
easily into the well. In the groundwater industry to 
date, however, HF has been used primarily in 
‘hard rock’ situations, principally the fractured 
crystalline bedrock areas of the U.S. Northeast, 
Southeast, Wisconsin, Colorado, California, the 
Pacific Northwest, and similar areas in Canada and 
Australia. In the past there was little experimenta- 
tion with other aquifers that may respond to HF, 
such as limestones or dolomites, but users of HF 
now report success in these types of geology under 
the right conditions. A candidate well for HF 
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stimulation is most typically a low producer in a 
formation where media permeability is ex- 
tremely low and the rock matrix is rigid, not soft 
like clay or soft shale. The only source of water for 
the well is from fractures and joints or solution 
channels. The target formation would probably be 
a known aquifer-there must be some probability 
that wells drilled in the formation, if they encoun- 
ter fractures, will yield water. If the rock is seam- 
less, virtually flawless solid rock, fracturing is un- 
likely. In the 1980s, HF treatments cost on the 
order of $1000 to $3000 for much less ambitious 
efforts than the oil field scale treatments. Costs for 
developing the same capacity by drilling a new 
well | be $10,000 or more. (sandler-PTT) 

W89-07769 


3C. Use Of Water Of Impaired 
Quality 


CITY OF EL PASO GROUND WATER RE- 
PROJECT, 


CHARGE 
Parkhill, Smith and » Inc., El Paso, TX. 
For primary bibliographic entry see Field 5D. 


ws9 7129 


STORMWATER HARVESTING IN THE 

URBAN WATERSHEDS OF ARID ZONES, 

(Sandi Az S. pcg hae A cer seed Dhahran 
udi Arabia). Dept. gineering. 

Fox aay bibliographic entry see Field 3B. 


EFFECTS OF SALINITY AND MOISTURE 
GRADIENTS ON NITROGEN UPTAKE BY 
SORGHUM AND WHEAT, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

F. E. Broadbent, T. Nakishima, and D. E. Rolston. 
Soil Science SOSCAK, Vol. 146, No. 4, p 232-240, 
October 1988. 9 fig, 1 tab, 11 ref. 


Descriptors: *Salinity, *Moisture stress, *Wheat, 
*Sorghum, *Nitrogen, mag oy Evapotranspira- 
tion, Crop yield, Absorption, Soil water, Soil mois- 
ture deficiency, Root zone, Moisture gradient. 


ee Ee Se ae 
sprinkler 


experiment was 

West Side Field Station from 1981 to 1985, using 
sorghum as a test crop. Wheat was grown in the 
winter following the sorghum harvest, primarily to 
extract moisture from winter rains, but in 1985 
salinity effects on wheat were measured. Isotopi- 
cally-labeled N fertilizer was applied each year to 
a strip 3 mm in width and extending across the 
field to include the full range of salinity and mois- 
= jients. Analysis of plant materials for total 

ertilizer-derived N at intervals during the 
asides tee eieaeed aeationetataions 
of salt and moisture stress on N uptake. By 1984 an 
increase of 1 dS/m in the electrical conductance 


ny tn aren 
decreased dry matter production by 1. 
‘agpek yw yield by. 1:9 Mg/ha, total Nu uplake by bg? 
and fe mR cng Bee kg/ha. These 
parameters appeared to be more sensitive to mois- 
ture stress than to salt stress alone; however the 
EC of the surface soil used in these calculations 
was not representative of the entire root zone of 
the . (Author’s abstract) 
89-07804 


PRODUCTION OF THE SHARPTOOTH CAT- 
FISH CLARIAS GARIEPINUS (BURCHELL) 
AND THE EUROPEAN COMMON CARP CY- 
PRINUS CARPIO L. WITH ARTIFICIAL FEED- 


, LEBOWA, 
University of the North, Sovenga (South Africa). 
Limnological Research Unit. 


For ce bibliographic entry see Field 5D. 


CLOSING THE WATER AND SLUDGE LOOP, 
Clayton County Water Ang TP Morrow, GA. 

MLN Newman, J. Brandon, and regory 
BioCyele BCYCDK, Vol. 30, No. 2 p 1-53, Feb- 
ruary 1989. 1 tab, 3 ref. 


Descriptors: *Wastewater renovation, *Waste re- 

covery, *Solid waste disposal, *Advanced 

wastewater treatment, *Composting, Wastewater 

irrigation, Wastewater management, Sludge solids, 
mdary wastewater treatment. 


In Clayton County, Georgia, the fresh water intake 
is downstream of treated wastewater effluent dis- 
charge. Faced with increasingly stringent effluent 
cameads and a restrictive effluent allocation 
system imposed by Georgia’s Environmental Pro- 
tection Division in 1974, the Clayton County 
Water Authority (CCWA) actively sought innova- 
tive wastewater treatment alternatives. In 1980, the 
CCWA chose the slow rate land treatment of 
treated effluent which results in spray irrigation of 
some 2500 acres of forest land within a 3600 acre 
land treatment site. The forest acts as a living filter 
after the conventional waste activated sludge proc- 
ess is completed. The Authority recycles trees as 
woodchips to fire a sludge pelletizer. The wood- 
chips supply 95% of the fuel required to produce 
the 50 tons per week of Agri-Plus 650 pellets, 
which are sized for the agricultural market. Re- 
sponding to the need for additional wastewater 
treatment capacity, in 1986 the Authority expand- 
ed its Northeast Clayton County Water Pollution 
Control Plant to 4.0 million gal/day. Sludge at this 
activated —e — undergoes advanced second- 
ary treatmen' rough recycling and composting, 
the Authority has avoided costs of sludge inciner- 
ation, sludge hauling, and sludge dumping while 


vy | — of mind. (VerNooy-PTT) 


3D. Conservation In Domestic and 
Municipal Use 


ESTIMATE OF SELF-SUPPLIED DOMESTIC 
WATER USE IN NEBRASKA DURING 1980, 
— Survey, Lincoln, NE. Water Resources 


For rimary bibliographic entry see Field 6D. 
W89-07012 


STATE WATER STRATEGIES FOR THE 


ga Mexico Energy and Minerals Dept., Santa 
e. 


T. Bahr. 

In: Proceedings of the 32nd Annual New Mexico 

Conference on Ground Water Management. Albu- 

one, NM, November 5-6, 1987. New Mexico 
ater Resources Research Institute, Las Cruces, 

NM, February 1988. pp 158-162. 


Descriptors: *New Mexico, *Planning, *Water re- 
sources development, ‘*Water conservation, 
*Water law, *Groundwater, Legal aspects, State 
jurisdiction, Surface water. 


The New Mexico water oe includes keeping 
New Mexico water in New Mexico for use by 
New Mexicans; if selling is necessary, sell it only 
by the gallon, not by the acre-foot; keep the water 
from becoming contaminated; let the market be the 

allocator of water tights; and planning. 
cree of finite resources (the possibilities for 
water augmentation are very limited; desalination 
is possible, but is very expensive; weather modifi- 
cation does not presently seem feasible), New 
Mexico must deve! sx a more comprehensive con- 
servation program. It is necessary to plan within 
current water law. Current gate requires the 
Energy, Minerals and Natural Resources Depart- 
ment to ~ involved with inventorying and cata- 
loging of existing water plans and planning activi- 
ties and begin to develop a comprehensive state 
water plan. The Department also will serve as a 
repository for this information. House Bill 337 


authorized the Interstate Stream Commission to 
appropriate groundwater or purchase groundwater 
rights on behalf of the state. It also provides the 
authorization to make grants or loans for regional 
water planning. Planning also must be constructed 
to survive strict judicial scrutiny. Surface water 
planning in New Mexico is well advanced. The 
most work for future Lc is in groundwater 
management. For any plannin, me to work, it 
must be developed at the rae fter options 
for solving problems are identified, on plan must 
be turned over to the legislature and the political 
process. (See also W89-07121) (Hammond-PTT) 
W89-07135 


URBAN PURCHASES OF WATER FROM 
FARMS: IS THE MARKET THE ANSWER TO 
WESTERN WATER SCARCITY, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6D. 
W89-07139 


DERIVATION OF OPERATING POLICIES 
FOR SURFACE WATER SOURCES IN NORTH 
WEST WATER, 

P. D. Walsh, S. Walker, and D. Pierson. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 1, p 51-59, Febru- 
ary 1988. 10 fig, 1 tab, 14 ref. 


Descriptors: *Surface water, *Water management, 

*Operating policies, *Water —_ *Graphical 
analysis, *Utilities, Economic aspec' 4 
costs, Reservoir operation, Relinbility, i 
programming, England. 


A brief history of the technical developments in 
control-curve derivation and the implementation 
of control-curve policy at the North West Water 
authority in England is provided. Initially, control 
curves were derived to provide more economic 
use of sources without reducing reliability. Increas- 
ingly, they have been refined to combine an ade- 
quate level of reliability with reductions in cent 
schaane s cualiodiar ss tieiines omen te 
become a requirement to introduce a hi: 

hood of the major as oe sources fille Pane 
the winter. Since Tepresents wasted 
and expensive pumped water, the resultin resulting control 
rules represent a romise between cost, reli- 
ability, and likelihood. of spil spill. Further develop- 
ments in the approach to control curves have 
resulted in a move from critical-peri 

curves to multiple-regime curves derived by dy- 
namic ad (Author’s abstract) 

W89-0746; 


CASA DEL AGUA: A RESIDENTIAL WATER 
CONSERVATION AND REUSE DEMONSTRA- 
TION PROJECT IN TUCSON, ARIZONA, 
Arizona Univ., Tucson. Office of Arid Lands Stud- 
ies. 

K. E. Foster, M. M. Karpiscak, and R. G. Brittain. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1201-1206, December 1988. 12 fig, 5 ref. 


Descriptors: *Water conservation, *Water reuse, 
*Municipal water, *Arizona, *Water harvesting, 
Cost analysis, Irrigation, Domestic water, Domes- 
tic use, Domestic wastewater. 


A typical single family residence (Casa del Aqua) 
in Tucson, Arizona, was retrofitted to incorporate 
low-water-use fixtures and water reuse systems. 
Casa del Agua consists of architectural modifica- 
tions, low-water-use landscaping and fixtures, and 
other modifications to accommodate rainwater 
harvesting and ~ water reuse. Graywater was 
treated in water hyacinth holding tanks and stored 
for drip irrigation use in the summer months. Low 
water use toilets that used graywater for flushing 
were installed. The use of municipal water was 
reduced by 53% to 53 gallons per capita per day 
and total water use at the home was reduced by 
33% to 74 gallons per capita per day. To date, use 
of municipal groundwater at Casa del Aqua is 
about 47% of that used in average Tucson homes. 
Total water use at Casa including municipal, rain, 





and graywater is about 33% less than that used in 
the typical single-family home in Tucson. The 
quantity of water used for toilet flushing at Casa is 
about 25% of that used by conventional fixtures. 
Based on data from Casa del Agua, an annual 
savings of approximately 25,000 acre-feet of water 
could be generated by using low-flow, one-gallon- 
per flush toilets on a community wide basis by the 
year 2025. Casa del Aqua was opened for public 
touring to allow community residents to learn 
more about domestic water conservation. (See also 
W89-07561) (Geiger-PTT) 

W89-07550 


W-INDEX FOR RESIDENTIAL WATER CON- 
SERVATION, 
= Univ., Tucson. Office of Arid Lands Stud- 


K. J. DeCook, K. E. Foster, and M. M. Karpiscak. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1295-1301, December 1988. 2 tab, 8 ref. 


Descriptors: *Water conservation, *Domestic use, 
*Recycling, *Water reuse, *Water use efficiency, 
Water demand, Urban areas, Water management, 
Arizona, Water harvesting, Water yield improve- 
ment. 


An index of residential water efficiency (W-index) 
can serve as a measure of effectiveness of water 
conservation features in the home. The index pro- 
vides a calculated numerical value for each dwell- 
ing unit, derived from the number and kind of 
water-saving features present, including indoor and 
outdoor water savers and water ay Bec or re- 
cycling systems. A W-Index worksheet, devised 
for on-site evaluation of single-family residences in 
the Tucson, Arizona, shows that a noncon- 
serving residence with all the water-using features 
would use 151 -- bom year or 148 gallons 
per capita per da lptetl, w hile the fully con- 
serving model wail use 35,300 gallons per year 
or 35 gpcpd and with water harvesting and 
graywater recycling systems would have a maxi- 
mum W-Index of W160. A Tucson water conser- 
vation demonstration home, Casa del Agua, re- 
ceived a rating of W-139, and field tests of about 30 
in new Tucson subdivisions show values 
ranging from W-75 to W-100, indicating the incor- 
of some water conservation in current 
new models. By adjustment of some climatic or 
water-use parameters, the W-Index format can be 
lied to various types of dwelling units or to 
urban areas. The W-Index can be used by 
individual home-owners or builders to evaluate 
water efficiency of residential units, or by water 
providers or water management agencies as a 
device for promoting and achieving water conser- 
vation goals. (See also 'W89-07550) (Author’s ab- 


stract) 
W89-07561 
3F. Conservation In Agriculture 


COMPARISON OF ESTIMATES OF EVAPO- 
TRANSPIRATION AND CONSUMPTIVE USE 
IN PALO VERDE VALLEY, CALIFORNIA, 

Geological Survey, Tucson, AZ. Water Resources 


Div. 
For primary bibliographic entry see Field 2D. 
W89-07068 


SIMULATION OF TRICKLE IRRIGATION, AN 
EXTENSION TO THE U.S. GEOLOGICAL SUR- 
VEY’S COMPUTER PROGRAM VS2D, 

— Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2G. 
W89-07079 


OF SAMPLING METHODS 
TE IRRIGATION PUMP- 

AGE IN CHASE, DUNDY, AND PERKINS 

COUNTIES, NEBRASKA, 

Geological Survey, Denver, CO. Water Resources 


EVALUATION 
USED TO 


Div. 
For primary bibliographic entry see Field 7B. 
W89-07117 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


INTERPRETATION OF ‘RESTRICTED VALID- 
ITY’ IRRIGATION PERMITS IN THE SVARTA 
RIVER BASIN, SWEDEN, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

R. Castensson, and I. C. Gou Ite: 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1153-1160, 2 fig, 3 tab, 14 ref. 


Descriptors: *Irrigation permits, *Sweden, *Avail- 
able water, *Water ment, Mathematical 
studies, Water use, Probabilistic process, Irrigation 
programs, Mathematical model, Theoretical analy- 
sis. 


—— permits in the Svarta River basin, 
Sweden, are issued with restricted validities by 
which irrigation is permitted only in those periods 
when the release from the primary regulation facil- 
ity in the basin is greater than 2.0 cu m/sec. A risk 
measure describing the expected total duration of 
periods in which irrigation will not be permitted in 
the basin under a range of conditions has been 
formulated and = to the basin. The measure 
recognizes only period for which irrigation is 
not permitted and does not consider water avail- 
ability as it is not a factor in this case. Comparison 
of the measure with a previously proposed ap- 
proach shows that it provides a better measure of 
system behavior. The new measure is particularly 
useful for transferring to the nontechnical water 
user or manager an understanding of how well the 
overall irrigation system can be expected to per- 
form. (Author’s abstract) 
W89-07544 


TRENDS IN WESTERN UNITED STATES AG- 
RICULTURE: IRRIGATION ORGANIZA- 
TIONS, 

South Dakota State Univ., Brookings. Dept. of 


Economics. 
For primary bibliographic entry see Field 6D. 
W89-07560 


EVALUATION OF IRRIGATION PLANNING 
DECISIONS, 
Nebraska Univ., Lincoln. Dept. of Agricultural 


Sy 

nar J R. Gilley, and R. J. Supalla. 
pat of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 58-77, February 1989. 
6, fig, 7 tab, 10 ref. USGS Grant 14-08-0001-0- 
1141. 


Descriptors: *Irrigation efficiency, *Evapotran- 
spiration, *Mathematical models, *Project plan- 
ning, Evaluation, Irrigation programs, Crop yield, 
Computer models, Optimization, Crop production, 
Management planning. 


A method was developed to determine optimal 
irrigation strategies for a single season using crop 
production functions which incorporate 
based coefficients. The relationship of yield to 
— manag ar om was used to develop the yield- 
unction. The physical used 
in int Ssenianiinn function can be determined from 
field measurements or various types of computer 
simulation. Using this approach, the optimal irri- 
gated area and depth of water to apply can be 
Telated to prices, costs, and ical parameters. 
This produces a more gen solution than com- 
monly used production functions that depend on 
limited experimental results. The optimal irrigation 
depth and irrigated area can be determined for 
ither land or water limiting conditions. The analy- 
sis also allows consideration of different irrigated 
and dryland crops. Three examples are analyzed to 
illustrate the use of the technique for managing 
inadequate water supplies. The first involves the 
land limiting analysis to determine if the water 
supply is limiting. The second determines the opti- 
mal irrigated area and associated depth. The third 
examines the net return for the optimal conditions 
in relation to dryland crop production. In general, 
crops should be irrigated for nearly maximum 
yield when the water supply is unlimited, unless 
water costs are very high compared to the crop 
value. When water is limited, the appropriate man- 
agement strategy is a continuum ranging from irri- 
gating a small area for maximum yield to spreading 


a limited water supply uniformly over the irrigable 
area. The value of crop prices, costs, efficiency of 
irrigation, the amount of water available, and the 
crop response to irrigation determine the optimal 
practice. (Author's abstract) 

W89-07795 


ANALYTICAL MODEL OF LEVEL BASIN IR- 
RIGATION, 

Technische Univ. Muenchen cpg F.R.). 

G. H. Schmitz, and G. J. Seus. 

Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 78-95, February 1989. 
4 fig, 12 ref. German Science Foundation (DFG) 
Grant Se 316/7. 
Descriptors: *Irrigation efficiency, *Mathematical 
models, *Infiltration, *Surface irrigation, Border 
irrigation, Model studies, Flow velocity, Hydro- 
dynamics, Model testing. 


A zero-inertia model is presented to study surface 
irrigation. The model is based on an analytical 
solution of the slightly modified zero-inertia differ- 
ential equations for level borders and does not 
contain any restrictions to the infiltration formula 
used. ee a ee 
three different kinds of namely; to 
calculate irrigation advance in level basins or mod- 
— sloping borders; to describe within a nu- 

merical model the flow in the tip region of the 
wave; and to replace numerical computation in the 
initial phase of irrigation advance without any loss 
of accuracy, thus generating initial values for the 
numerical computation of border irrigation. The 
analytically calculated values of advance times for 
level and moderately sloping borders of varied 
characteristics are compared with the outcome of a 
full hydrodynamic model and with field observa- 
tions. For the data analyzed here, the prediction 
error of the analytical zero-inertia model always 
remained below 6%. (Author’s abstract) 
W89-07796 


CONTROL OF IRRIGATION CANAL NET- 
WORKS, 

Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

A. J. Clemmens, and J. A. Replogle. 

Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 96-110, February 
1989. 5 fig, 26 ref. 


Descriptors: *Irrigation canals, *Automation, *Ir- 
rigation programs, *Control systems, Process con- 
trol, Irrigation operation, Flow control, Remote 
control. 


Control schemes which are available for the oper- 
ation of canal networks for irrigation projects are 
examined. These control schemes include upstream 
control, downstream control, controlled volume 
control, dynamic regulation, and flow rate control. 
The latter method is emphasized in particular be- 
cause of its usefulness in managing water. The type 
of control and type of structure needed at each 
canal bifurcation should be carefully examined and 
matched with the type of delivery scheme and 
operational constraints. The result may be that 
different control schemes and devices may be used 
in different areas of the same project. Demand 
deliveries are generally not feasible for most large 
projects, unless the project is broken down into 

tly controlled subunits. Arranged 
schedules with upstream control are currently 
more common. An alternative is to use constant- 
flow-rate control at the head of lateral canals with 
upstream control within the lateral. Deliveries are 
arranged within the lateral unit with the lateral 
obtaining water on demand, thus reducing delivery 
lead times. This improves regulation on the lateral 
(and thus to the farm) and somewhat reduces con- 
trol requirements on the main canal since constant 
water levels are not required. Control mechanisms 
are available which make accurate regulation of 
lateral discharges feasible. (Author’s abstract) 
W89-07797 
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HYDRAULICS OF CATENARY IRRIGATION 
TRAIL TUBES, 

South Dakota State Univ., Brookings. Dept. of 
Agricultural Engineering. 

S. T. Chu. 

Journal of Irrigation and Drainage En 
JIDEDH, Vol. 115, No. 1, p 145-150, 
at 1 1 fg. 


ineering 

ebruary 
5 ref. South Dakota State University 

Matching Grant 14-08-000!-G1283. 


Descriptors: a. design, *Irrigation engi- 
neering, *Hydraulic equipment, Sprinkler irriga- 
tion, Irrigation efficiency, Tubes, Flow rate, Pres- 
sure distribution. 


Trail tubes are perforated polyethylene hoses at- 
tached to a. moving irrigation machine that are 
to replace irrigation sprinklers. If the 
‘orations of the tube are extended to the cate- 
nary section, then the tube length can be shortened 
and the material cost reduced. The hydraulic rela- 
tionships for the design of catenary trail tubes, 
including the flow rate and the pressure distribu- 
tion are mathematically derived. Design proce- 
dures for applying the theoretical results to select 
perforation spacings are presented. (Geiger-PTT) 
W89-07801 


PLANT-WATER RELATIONSHIP IN BEANS 
(PHASEOLUS VULGARIS L.). I. SOIL-WATER 
DEPLETION UNDER DIFFERENT IRRIGA- 
TION LEVELS, (RELACIONES HIDRICAS DEL 
POROTO (PHASEOLUS VULGARIS L.). I. EX- 
TRACCION DE AQUA DEL SUELO BAJO DI- 
port TES REGIMENES DE AGUA APLI- 
A), 


Instituto de Investigaciones Agropecuarias, San- 
tiago (Chile). ‘ ( 

For primary bibliographic entry see Field 21. 
W89-07977 


WEEDS’ SEED TRANSPORTED BY THE IRRI- 
GATION WATER. IV. CONTAMINATION 
WITH a AN IRRIGATION 


MINACION DE SEMILLAS DE 

LO LARGO DE UN CANAL DE RIEGO), 
Instituto de Investigaciones Agropecuarias, San- 
tiago (Chile). 

For primary bibliographic entry see Field 6G. 
W89-07978 


4. WATER QUANTITY 


4A, Control Of Water On The 
Surface 


ae, OF FLOOD-FREQUENCY 
ESTIMATES FOR SELECTED SMALL WATER- 
SHEDS IN EASTERN KANSAS USING A RAIN- 
FALL-RUNOFF MODEL, 

—. Survey, Lawrence, KS. Water Re- 


Foret = Sr bibliographic entry see Field 2E. 
W89-06980 


METHODS FOR ESTIMATING PEAK DIS- 
CHARGE AND FLOOD BOUNDARIES OF 
STREAMS IN UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2E. 
W89-06981 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 14, LE CLAIRE, IOWA, 

Geological Survey, lowa City, IA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 8B. 
W89-07015 


TRANSIT LOSSES AND TRAVELTIMES FOR 
WATER-SUPPLY RELEASES FROM MARION 
LAKE DURING DROUGHT CONDITIONS, 
COTTONWOOD RIVER, CENTRAL 
KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources 

For = tn bibliographic entry see Field 2E. 

89-07016 


CAPACITIES AND 
be rg a ae OF THE LOWER 
AND CARBON RIVERS 

IN WESTERN WAS HINGTON, 
Seclaied Survey, Tacoma, WA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2E. 
W89-07023 


METHOD FOR ESTIMATING THE MAGNI- 
TUDE AND FREQUENCY OF FLOODS AT UN- 
GAGED SITES ON UNREGULATED RURAL 
STREAMS IN IOWA, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

O. G. Lara. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4132, 
1987. 34p, 9 fig, 3 tab, 14 ref. 


Descriptors: *Flood frequency, *Flood profiles, 
*Streamflow, Iowa, Rural areas, Mathematical 
studies, Regression analysis, Flood peak. 


Physiographic characteristics were used to define 
the boundaries of five a re; eh Regi ~~ 
al regression equations that relate 
drainage area to flood magnitude are defined ~ 
estimating peak discharges having specified recur- 
rence intervals of 2, 5, 10, 25, 50, and 100 years. 
Drainage basin size was the most significant inde- 
pendent variable and it accounted for 71% to 95% 
of the variance in all cases. Discharge of selected 
mainstem streams where peak discharge is affected 
by factors of basin geometry was determined 
graphically. The method is only applicable to sites 
on es streams that are not affected signifi- 
— y regulation upstream from the sites and in 
¢ areas upstream from the sites are not 
pn urban areas. (Lantz-PTT) 
W89-07024 


HYDROLOGIC EFFECTS OF PHREATO- 
PHYTE CONTROL, ACME-ARTESIA REACH 
OF THE PECOS RIVER, NEW MEXICO, 1967- 


82, 

ae Survey, Albuquerque, NM. Water Re- 
sources 

For vor te bibliographic entry see Field 3B. 
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OF TWO MULTIPURPOSE RESER- 
VOIRS ON THE WATER TEMPERATURE OF 
THE MCKENZIE RIVER, OREGON, 
Geological Survey, Portland, OR. Water Re- 
sources Div. 
R. P. Hansen. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4175, 
1988. 34p, 11 fig, 7 tab, 8 ref. 


Descriptors: *Reservoirs, *Environmental effects, 
*Dam effects, *McKenzie River, *Oregon, *Water 
temperature, Model studies, Seasonal variation, 
perm resources development, Dams, Reservoir 
releases. 


A one dimensional, unsteady-state temperature 
model using the equilibrium temperature approach 
(with air temperature used to estimate equiiacion 
temperature) is used to evaluate the effects of two 
Army Corps of Engineers dams and resulting res- 
ervoirs on the McKenzie River, from Delta Park 
(River Kilometer 99.9) to Leaburg Dam (River 
Kilometer 62.4). Both Corps of Engineers projects 
are on tributaries to the McKenzie River and at 
present have only bottom withdrawal capabilities. 


An effective top width parameter (ETW) was in- 
— into model calibrations to account for the 
— turbulence of the reach. Extensive data were 
lected from May to October, 1983 and 1984. 
Using these data, water temperatures were predict- 
ed to within 0.30 C mean absolute deviation 
(MAD) at Finn Rock (at River Kilometer 87.2, 4.5 
km below the second tributary confluence) and 
near Vida (River Kilometer 76.8), and to within 
0.40 C at Leaburg Dam (River Kilometer 62.4). 
Since these data represent hydrologic and mete- 
orologic conditions over a very short period, anal- 
= were extended to include three additional 
toric years and an average conditions year. The 
average conditions values were obtained by using 
the mean daily values for the period of record at 
key stations. Accuracy was lost when simulating 
historic years, since the only meteorological data 
available were collected outside the basin, and 
hence were less representative. Simulation of his- 
toric data showed Corps of Engineers projects 
have little or no effect on water temperatures of 
the McKenzie River near Vida (River Kilometer 
76. ue from the end of November to the end of 
— have a cooling effect from the be- 
pre te guns to Oe San Seas erences aA 
warming effect from the middle of September to 
the end of November. Warming and cooling ef- 
fects average just over 1 C. There is little or no 
temperature effect peg saage periods of flood control 
operation or reservoir filling. Cooling effects are 
due to conservation holding, when releases are 
cooler than inflows. Drahtinees of reservoirs in prep- 
aration for flood control causes a warming effect 
when heat stored in the upper water layers during 
conservation holding is released as reservoir water 
levels are lowered. (Author’s abstract) 
'W89-07044 


ANALYSIS OF FLOOD-FLOW FREQUENCY, 

FLOW DURATION, AND CHANNEL-FORM- 
FOR THE JAMES RIVER IN 

SOUTH DAKOTA, 

a Survey, Huron, SD. Water Resources 

iV. 
For primary bibliographic entry see Field 2E. 
W89-07057 


TECHNIQUES FOR ESTIMATING FLOOD- 

DEPTH FREQUENCY RELATIONS FOR 

STREAMS IN WEST VIRGINIA, 

Geological Survey, Charleston, WV. Water Re- 

sources Div. 

wa primary bibliographic entry see Field 7B. 
89-07090 


REVISED TECHNIQUES sand Cue 


|A, 
oe Survey, Helena, MT. Water Resources 
Vv. 
C. Parrett, J. A. Hull, and R. J. Omang. 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4121, 
October 1987. 34p, 7 fig, 4 tab, 11 ref. 


Descriptors: *Streamflow forecasting, *Channel 
morphology, *Peak discharge, *Montana, Statisti- 
cal methods, Flood flow, Regression analysis, 
Channel flow. 


This study was conducted to develop new estimat- 
ing equations based on channel width and the 
updated flood frequency curves of previous inves- 
tigations. Simple regression equations for estimat- 
ing peak discharges with recurrence intervals of 2, 
5, 10, 25, 50, and 100 years were developed for 
seven regions in Montana. The standard errors of 
estimates for the equations that use active channel 
width as the independent variables ranged from 
30% to 87%. The standard errors of estimate for 
the equations that use bankfull width as the inde- 
pendent variable ranged from 34% to 92%. The 
smallest standard errors generally occurred in the 
prediction equations for the 2-yr flood, 5-yr flood, 
and 10-yr flood, and the largest standard errcrs 
occurred in the prediction equations for the 100-yr 
flood. The equations that use active channel width 





and the equations that use bankfull width were 
determined to be about equally reliable in five 
regions. In the West Region, the equations that use 
bankfull width were slightly more reliable than 
those based on active channel width, whereas in 
the East-Central Region the equations that use 
active channel width were slightly more reliable 
than those based on bankfull width. Compared 
with similar equations previously developed, the 
standard errors of estimate for the new equations 
are substantially smaller in three regions and sub- 
stantially larger in two regions. Limitations on the 
use of the estimating equations include: (1) The 
equations are based on stable conditions of channel 
geometry and prevailing water and sediment dis- 
charge; (2) The measurement of channel width 
requires a site visit, preferably by a person with 
experience in the method, and involves appreciable 
measurement errors; (3) Reliability of results from 
the equations for channel widths beyond the range 
of definition is unknown. In spite of the limitations, 
the estimating equations derived in this study are 
considered to be as reliable as estimating equations 
based on basin and climatic variables. Because the 
two types of estimating equations are independent, 
results from each can be weighted inversely pro- 
portional to their variances, and averaged. The 
weighted average estimate has a variance less than 
either individual estimate. (Author’s abstract) 
W89-07095 


FLOOD ANALYSIS ALONG THE LITTLE MIS- 
SOURI RIVER WITHIN AND ADJACENT TO 
THEODORE ROOSEVELT NATIONAL PARK, 
NORTH DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

D. G. Emerson, and K. M. Macek-Rowland. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4090, 
1986. 36p, 19 fig, 3 tab, 5 ref. 


Descriptors: *Flood profiles, *North Dakota, 
*Little Missouri River, Theodore Roosevelt Na- 
tional Park, Water level, Floods, Flood discharge, 
Streamflow, Flow profiles. 


The Little Missouri River flows through Theodore 
Roosevelt National Park, which consists of three 
separate units: South Unit, Elkhorn Ranch Site, 
and North Unit. The park is located in the Little 
Missouri badlands. Discharges and water surface 
elevations for 100 yr or 500 yr floods or both were 
computed for selected reaches along the Little 
Missouri River and three of its tributaries (Knutson 
Creek, Paddock Creek, and Squaw Creek) within 
and adjacent to Theodore Roosevelt National 
Park. The 100-yr flood discharge determined for 
the Little Missouri River South Unit reach was 
65,300 cu ft/sec; the discharge determined for the 
Little Missouri River Elkhorn Ranch Site reach 
was 69,000 cu ft/sec; and the discharge determined 
for the Little Missouri River North Unit reach was 
78,800 cu ft/sec. A multiple regression equation 
based on drainage area and infiltration index was 
used in the flood flow frequency analysis for the 
creeks. The 100 yr flood discharge determined for 
Knutson Creek reach was 31,800 cu ft/sec; the 
discharge determined for Paddock Creek reach 
was 18,500 cu ft/sec; and the discharge determined 
for Squaw Creek reach was 24,600 cu ft/sec. 
Cross-sectional data were obtained by field sur- 
veys. Water surface elevations were computed 
using step-backwater methods. Streamflow records 
for two stations on the Little Missouri River were 
used to develop maximum observed backwater en- 
velope curves and elevation frequency curves. The 
maximum observed backwater envelope curves 
show a trend in which the backwater decreases as 
the discharge increases. The backwater due to ice 
approaches zero before reaching the computed ele- 
vations for the 100 yr discharges. (Lantz-PTT) 
W89-07115 


MAGNIFICENT EXPERIMENT: BUILDING 
THE SALT RIVER RECLAMATION PROJECT, 
1890-1917, 

Salt River Project, Phoenix, AZ. Dept. of Strate- 
gic Planning. 

K. L. Smith. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Control Of Water On The Surface—Group 4A 


The University of Arizona Press, Tucson. 1986. 
200p. 


Descriptors: *Salt River Reclamation Project, 
*Reclamation, *History, *Water resources devel- 
opment, Social aspects, Dams. 


Reclamation of the arid West be; ‘magnifi- 
cent experiment’, without p i 
nomics, or engineering. In the Arizona desert, the 
Salt River Project set such precedents and, with 
the observation of Roosevelt'] Dam’s 75th anniver- 
sary in 1986, its success has been a clearly visible 
part of the landscape. This is an account of the 
efforts of the men who brought water to the Salt 
River Valley’s arid lands. It is a story of partner- 
- between engineers and farmers and of the 
ization of their common goal to tame the errat- 
ra river by building a storage dam to hold floodwa- 
ters for dry years. It tells of the relationship 
formed between local leaders and the 
of Interior, and of how local traditions hel 
transform national reclamation from a well 
cized social reform into something that more close- 
ly resembled an institutionalized water bureaucra- 
cy. The Salt River Project served as a model for 
other reclamation projects it the West. 
Its articles of incorporation provided examples for 
forming a water-user’s association and enrolling 
landowners to participate, and it is no secret that 
the federal government considers the SRP —- of 
its most successful ventures. Its history is ce 
with lessons for a West which, many decades 
still finds water its most precious resource, and 
allocation its most pressing problem. (Lantz-PTT) 
W89-07160 


COMPENDIUMS OF INFORMATION FOR 
RIVER FO! 


CENTER. 
National Weather Service, Kansas City, MO. Cen- 
tral Region. 
For primary bibliographic entry see Field 2E. 
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— STORAGE: ITS DESIGN AND 
U 

Debo and a Inc., Atlanta, GA. 

T. N. Debo, and G. N mall. 

Public Works PUWOAH, Vol. 120, No. 1, p 71-72, 
January 1989. 2 fig. 


Descriptors: *Detention reservoirs, *Storm runoff, 
*Urban runoff, *Urban hydrology, Controlled 
drainage, Flooding, Design storms, Storage capac- 
ity, Outlets, Energy dissipation, Maintenance, 
Design criteria, Computer models, North Carolina. 


Urban devel oe Alger areas has resulted in 
downstream looding problems. = 
cope with these vn ha many m 
— stormwater detention storage facilities * 
rarily store runoff and release it at a con- 
po ied rate of discharge. Some important design 
considerations for poten careers facilities are 
discussed and a new computer developed to 
aid in the design of these facilities is presented. 
Several elements should be closely considered 
when designing detention storage facilities. First, 
the inflow hydrograph should be carefully evaluat- 
ed for the design storm(s) that will be used. 
Second, the volume of storage available within the 
detention facility should be calculated to determine 
how much runoff can be stored and to what extent 
the inflow peak can be decreased. Third, the out- 
flow (discharge) structure should be accurately 
sized to discharge at the desired rate of flow from 
the facility to downstream areas. To prevent ero- 
sion problems, energy dissipators should be used at 
the exit from all detention facilities where high 
velocities could create downstream problems. 
Unless it can be routinely and economically main- 
tained, even the most beautiful and useful detention 
facility will soon deteriorate until where it is no 
longer effective. A computer model, developed as 
part of the Chapel Hill, North Carolina, storm- 
water management program is called the 
HYDROS detention design model. This model 
greatly simplifies the design of detention facilities 
without sacrificing accuracy or reliability. 


(Shidler-PTT) 


W89-07457 


CHANGES IN PLANT COMMUNITY AT FOX- 
COTE RESERVOIR FOLLOWING USE OF 
FERRIC SULPHATE TO CONTROL NUTRI- 


LEVELS, 
For primary bibliographic entry see Field 5G. 
W89-07460 


FORECAST UNCERTAINTY IN WATER 
SUPPLY RESERVOIR OPERATION, 
Montgomery (James M. ». Inc., Pasadena, CA. 
a R. Mishalani, and R. N. Palmer. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1237-1245, December 1988. 4 fig, 4 tab, 28 ref. 


ee 


accuracy 
msc forthe accuracy and appa) ing 
Tolt Rivers. The systems are modeled as single 
ee oe ee 
water to the Seattle metropolitan area. The 
following conclusions were made for these sys- 
tems: (1) reservoir operation deteriorates marked] 
with the loss of forecast accuracy; (2) the optimal 
length of forecasting period is five months; (3) 
reservoir may be improved by as much 
if perfect predictive abilities are available; 
(4) the mean of the historic data is not recommend- 
ed to predict future flows because Markov meth- 
ods are always superior; and (5) lag-one autor- 
egressive Markov schemes exhibit about a 9% 
improvement in operation over no forecasting. 
(Author’s abstract) 
W89-07554 


ASSESSING THE THREAT TO LIFE FROM 
DAM FAILURE, 

ee re CO. Div. of Plan- 
ning Technical Services. 

C. A. Brown, and W. J. Graham. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1303-1309, December 1988. 3 fig, 2 tab, 8 ref. 


rs: *Dam failure, *Flood se, *Flood 


justments to the predictions to reflect special 

conditions, such as the availability of early flood 

warning system and the difficulty of escape routes, 
are also discussed. (Author’s abstract) 

W89-07562 


DYNAMIC ICE BREAKUP CONTROL FOR 
THE CONNECTICUT RIVER NEAR WIND- 
SOR, VERMONT, 

Cold —— Research and Engineering Lab., 
Hanover 

M. G. Ferrick, @. E. Lemieux, P. B. Weyrick, and 


W. Demont. 
Nordic Hydrology NOHYBB, Vol. 19, No. 4, p 


245-258, 1988. 4 fig, 3 tab, 11 ref. 


ee *Bridges, *Vermont, *Ice breakup, 
*Ice management, *Flood protection, Flow con- 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4A—Control Of Water On The Surface 


trol, Reservoir releases, Water temperature, Flow 
discharge, Covered bridges, Connecticut River, 
Seasonal distribution. 


The Cornish-Windsor bridge is the longest cov- 
ered bridge in the United States and has significant 
historical value. Dynamic ice breakup of the Con- 
necticut River can threaten the bridge and cause 
flood damage in Windsor, Vermont. Ice conditions 
were monitored throughout the 1985-86 winter, 
mid-winter dynamic ice breakup was observed, 
and controlled release tests during both open water 
and ice cover conditions were conducted. In addi- 
tion, more than 60 yr of temperature and discharge 
records were analyzed. The data indicate that 10 of 
the 12 largest breakup events occurred in a 2.5-wk 
iod in March. All of these events closely fol- 
lowed or occurred in response to significant rain- 
fall. Controlled ice cover breakup disrupts the 
critical combination of breakup events and can be 
implemented on th relatively short notice of a 1- to 
2-day weather forecast. A method was devised to 
produce a controlled ice breakup at lower stage 
and discharge than occur during major natural 
events. Precise release patterns from Wilder Dam 
(ca 26 km upstream from the bridge) have been 
calculated. Abrupt releases of several hours dura- 
tion provide maximum energy gradients and ice 
breaking capability with a minimum volume of 
water released at a minimum river stage. A suc- 
cessful field trial of the breakup plan is required 
before this ice management option can be used. 
(Rochester-PTT) 
W89-07627 


FAST MULTIRESERVOIR MULTIPERIOD 
LINEAR PROGRAMING MODELS, 

Newcastle Univ. (Australia). Dept. of Civil Engi- 
neering. 

G. Kuczera. 

Water Resources Research WRERAO, Vol. 25, 
No. 2, p 169-176, February 1989. 13 fig, 2 tab, 12 
ref. 


Descriptors: *Multireservoir networks, *Reservoir 
operation, *Reservoir design, *Linear program- 
ming, *Systems analysis, *Mathematical models, 
Simulation, Computer programs, Computer 
models, Digital computers. 


Multireservoir, multiperiod linear programing 
models are typically computationally very expen- 
sive. Some of these models can be formulated as 
network linear programs (NLPs), for which com- 
= codes about 100 times faster than general 
inear programing codes are available. A NLP 
formulation is presented for determining water as- 
signments in a multireservoir system over some 
time horizon. It provides for demand zone short- 
falls due to drought or transfer limitations, in- 
stream flow requirements, which can be violated 
during droughts, and seasonal reservoir target vol- 
umes. It also allows the trade-off between reliabil- 
ity and demand shortfall severity to be explored. A 
case study illustrates computational gaclonuatsiee. 
A NLP was formulated for a three-reservoir, two- 
demand zone water supply system modeled over 
324 periods. It was solved in 26 CPU seconds on a 
VAX 8550 computer. A NLP can be formulated to 
find the required minimum capacity of one reser- 
voir in a multireservoir system so that system 
demand is just met over some planning period. 
(Author’s abstract) 

W89-07754 


EXTENDED LINEAR QUADRATIC GAUSSIAN 
CONTROL: FURTHER EXTENSIONS 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

A. P. Georgakakos. 

Water Resources Research WRERAO, Vol. 25, 
No. 2, p 191-201, February 1989. 7 fig, 2 tab, 22 


ref. U.S. Geological Survey grant 14-08-0001- 
G1297 


Descriptors: *Multireservoir networks, *Control 
systems, *Reservoir operation, *Reservoir design, 
*Systems analysis, *Computer models, *Mathemat- 
ical models, 


} Simulation, Savannah River basin, 
Georgia. 


The extended linear quadratic Gaussian (ELQG) 
control method is a stochastic control algorithm 
for the optimal operation of multiobjective reser- 
voirs. Mathematically, this method optimizes a 
general functional of a stochastic system in state- 
space form with upper and lower release con- 
straints and probabilistic storage bounds. ELQG is 
a sequential algorithm which accounts for stochas- 
tic effects by pi the first two statistical 
moments of the system’s inputs and storages. In 
this paper, the method is first extended to le 
nongaussian features which frequently characterize 
reservoir inputs. Second, ELQG’ efficiency with 
respect to reliability storage constraints is dis- 
cussed, and a new barrier function method is re- 
searched. These modifications are tested in case 
studies with the Savannah River system. (Author’s 


abstract) 
W89-07756 


REGIONAL FLOOD FREQUENCY ANALYSIS 
USING EXTREME ORDER STATISTICS OF 
THE ANNUAL PEAK RECORD, 

National Weather Service, Silver ‘Spring, MD. Hy- 
drologic Research Lab. 


For primary bibliographic entry see Field 2E. 
W89-07766 


GENERALIZATION OF SCS CURVE NUMBER 
METHOD 


Institute for Water Management, Budapest (Hun- 


Fr primary bibliographic entry see Field 2A. 
W89-07800 


HYDROLOGIC CALIBRATION: THE FOR- 
GOTTON ASPECT OF DRAINAGE DESIGN, 
Debo and Associates, Inc., Atlanta, GA. 

For primary bibliographic entry see Field 4C. 
W89-07866 


APPLICATION OF AN ADAPTIVE FORECAST 
ALGORITHM TO THE RIVER VASTERDA- 


Uppsala Univ. (Sweden). Dept. of Hydrolo; 
For ore bibliographic entry see Field 2E. 
W89-08135 


LAKE MICHIGAN DIVERSION AND ILLI- 
NOIS WATERWAY, 

Illinois State Water Survey Div., Champaign. Sur- 
face Water Section. 

For primary bibliographic entry see Field 6G. 
W89-08149 


EFFECTS OF AUTUMNAL WEED CUTS IN A 
LOWLAND STREAM ON WATER LEVELS 
AND FLOODING IN THE FOLLOWING 


Biological Association, 
(En ). River Lab. 
D. F. Westlake, and F. H. Dawson. 
Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1273-1277, Oc’ 
1988. 3 fig, 1 tab, 7 ref. 


Wareham 


Descriptors: *Aquatic weeds, *Seasonal distribu- 
tion, *Chalk streams, *E: *Stream_ dis- 
charge, Flow resistance, Mannings equation, Bio- 
mass, Cost analysis. 


Records of water level and discharge in the River 
Frome, a chalk stream in Dorset, southern Eng- 
land, were examined to determine the benefits of 
pre-emptive autumnal cuts of aquatic weeds. The 
bankfull depth (both observed and standard 
depths) was reached only in the first year. In all 3 
yr cuts were so late that there was little regrowth 
of weeds and late summer cuts were not needed. 
This led to savings in the total annual coast of 
weed cutting. The hydraulic roughness (as Man- 
ning’s n) appeared to be remarkably sensitive to 
discharge, which often masks the increase expected 
as a result of plant growth during the spring. 
However, it does fall markedly after the weed cuts 
and the general levels are lower in each successive 


year, indicating a lower biomass of plants. The 
sensitivity of n to discharge probably arises largely 
because the plants spread wider and their stems 
become closer to the vertical when discharge and 
velocity decrease, thus increasing their resistance 
to the flow. The present results confirm the con- 
clusion of an earlier study that there have been 
beneficial reductions in plant biomass in the spring 
after close autumn cuts. These reduce the hydrau- 
lic roughness, keep water levels low, prevent 
flooding, allow greater flexibility in timing of weed 
cuts, and make the late summer cut unnecessary. 
The technique has saved up to one third the total 
annual cost of weed cutting in the river. (Roches- 
ter-PTT) 

W89-08173 


WATER MANAGEMENT: 


RESOURCE 
CHANGING [ee tees OF RESOURCE 
OWNERSHIP IN 


THE UNITED STATES, 
College of New Rochelle, NY. School of Arts and 
Sciences. 


For primary bibliographic entry see Field 6E. 
W89-08205 


INTEGRATED WATER QUALITY- AND 
WATER QUANTITY MODEL AS A TOOL FOR 
WATER MANAGEMENT: APPLICATION TO 
THE PROVINCE OF FRIESLAND, THE NETH- 


ERLANDS, 

Waterloopkundig Lab. te Delft (Netherlands). 
Water Resources and Environment Div. 

For primary bibliographic entry see Field 6B. 
W89-08210 


SELECTIVE CONTROL OF SUBMERGED 

AQUATIC PLANTS TO ENHANCE RECRE- 

ATIONAL USES OF WATER BODIES, 

Ruakura Agricultural Research Center, Hamilton 

(New Zealand). 

J. S. Clayton, and C. C. Tanner. 

Internationale Vereinigung fuer Theoretische und 
wandte Limnologie. Verhandlungen 

I P, Vol. 23, No. 3, p 1518-1521, October 

1988. 14 ref. 


Descriptors: *Aquatic weeds, *Recreation, *New 
Zealand, *Lakes, *Biological control, Charophyta, 
Diaquat, Sodium arsenate, Performance evalua- 
tion, Herbicides, Lake Hamilton, Lake Rotoroa, 
Water quality control, Cyanophyta, Mosquitoes. 


The beneficial roles of submerged macrophytes 
and the advantages of maintaining a low-growing 
bottom cover in shallow lakes have become appar- 
ent in recent years. The case of Hamilton Lake 
{Lake Rotoroa) illustrates how management prac- 
tices in a shallow New Zealand lake have evolved 
to address the issue of selective control of undesir- 
able species while promoting the growth of pre- 
ferred species compatible with multi-purpose lake 
usage. Hamilton Lake is a 54-ha lake in Hamilton 
City. Since the 1950s, various approaches to weed 
control have been attempted, including mechanical 
cutters and draglines, sodium arsenate spraying, 
helicopter application of diquat, and application of 
slow-release sodium alginate diquat. Since 1981 a 
lake management plan has been followed in which 
only selective control of nuisance weed is prac- 
ticed in areas designated for active water sports, 
whereas wildlife zones receive no special treat- 
ment. Charophytes are allowed to grow as a desir- 
able aquatic vegetation. Several features of Charo- 
phytes make them suitable for this purpose, includ- 
ing: low bottom growth that rarely interferes with 
recreational activities and is less likely to accumu- 
late on shorelines, coverage of the bottom to pre- 
vent establishment of other weeds, stabilization of 
bottom sediments to reduce turbulence, oxygen- 
ation of bottom waters, reduce nutrient entry into 
sediments, high wildlife value, and allelopathic ef- 
fects on plankton, including bloom-forming blue- 
green algae and possible inhibition of egg-laying 
female mosquitoes and killing of larvae. (Roches- 
ter-PTT) 

W89-08215 





4B. Groundwater Management 


HYDROLOGIC EVALUATION OF PROPOSED 
GROUND-WATER WITHDRAWALS IN MULE- 
SHOE FLAT NEAR WHEATLAND, SOUTH- 
EASTERN WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

D.T. Hoxie. 

Available from Books and Open File Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4150, 
1983. 16p, 8 fig, 8 ref. 


Descriptors: *Irrigation wells, *Groundwater de- 
pletion, *Groundwater mining, *Wyoming, 
*Model studies, Hydrologic Surface- 
groundwater relations, Givareloese models, 
Groundwater irrigation, Hydrologic data collec- 
tions. 


The hydrologic effects of proposed irrigation with 
undwater of 8,320 acres of land in Muleshoe 
it, a 34 sq mi area in west-central Platte County, 


ground 

clines of sose than 50 ft Gan bs expected ia on axes 
of 12.5 sq mi and of more than 200 ft in an area of 7 
sq mi. In addition, streamflow depletions of 4,300 
acre-ft/yr can be expected in the Laramie River 
and 4,700 acre-ft/yr in Sybille Creek. Additional 
hydrologic field data collection prior to initiation 
of the proposed irrigation development would im- 
prove these assessments. Pye om for the pro- 

irrigation wells were denied uent to 
the data collection and analysis descrii in this 
report. (Author’s abstract) 
W89-06982 


RECONNAISSANCE OF GROUND-WATER RE- 
SOURCES IN THE NORTH FORK GUNNISON 
RIVER BASIN, SOUTHWESTERN COLORA- 


DO. 
Geological Survey, Denver, CO. Water Resources 
iV. 


D. J. Ackerman, and T. Brooks. 

Available from Books and Open File Report Sec- 

fb i Box — Denver, ‘an et ina 
ater Resources Investigations 

1986. 21p, 2 fig, 5 tab, 2 plates, 16 ref. 


Descriptors: ‘Aquifer characteristics, *Ground- 
water ane ‘River basins, *Water resources 
data, *Aquifers, *Colorado, North Fork Gunnison 
River, Alluvial aquifers, Dissolved solids, Geohy- 
drology, Groundwater quality, Springs. 


Aquifers of large areal extent in the North Fork 
G Ri are found in the alluvium 


hale ranged 
mg/L. Most wells in the No 
River basin are at altitudes below 7, 
from 2 to 40 gal/min and are completed i 
sand and gravel, sandstone, or fractured bedrock. 
Springs generally are at altitudes above 7,000 ft, 
discharge from perched water tables at geologic 
contacts, have calcium magnesium bicarbonate 
water type, and are much less saline than water 
from wells. (Author’s abstract) 
W89-06996 


AVAILABILITY AND QUALITY OF GROUND 
WATER IN THE PIEDMONT PROVINCE OF 
VIRGINIA, 

Geological Survey, Richmond, VA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-06999 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


GROUND-WATER RESOURCES IN MENDO- 
CINO pg“ CALIFORNIA, 
Cm vey, Sacramento, CA. Water Re- 


tion, USGS, Box 25425, Denver, co e0225. USGS 
July 1986. Sip, 19 fe. f ub, 3 hee 36 ref. 


Descri ‘i slabili 
resources data, “*California, Domestic water, 





ability, Groundwater recharge, Groundwater 
level, Rainfall infiltration, Sodium chloride, Dis- 
solved solids, Groundwater budget, Mendocino. 


Available from Books and Open File 
a USGS, Box mo Denver, CO wate 
1987. Br ie fed te ihe . 


heterogeneous layers fine- grained 
materials. Clay layers of low hydraulic conductivi- 


ty commonly form discontinuous lenses that may 
cause a transient perched water table to develop 
during recharge. Water level measurements from 
wells screened in the unsaturated zone indicate 
that the perched water table could reach the land 
surface after 2 and 5 months of recharge near 
Lockeford and Linden, respectively. These figures 
— Tepresent the minimum time necessary 
for saturation of the land. Another major factor 
that affects infiltration rates is the quality of rhe 
recharge water, particularly the suspended sedi- 
—_ ae Se cl pging ay he of suspended 

iment may be minim: ry: 
recharge water in a settling pond, 6) po oem : 
a routine of monitoring and maintenance, 
oe en oe vt by he 
Other factors that affect infiltration rates include 


basin basin excavation oe or anchor “ss —_ 


change ony requires ie oe 
relation between subsurface water levels and infil 
tration rates. (Author’s abstract) 

'W89-07040 


CENOZOIC STRATIGRAPHY AND GEOLOG- 
IC HISTORY OF THE TUCSON BASIN, PIMA 
COUNTY, ARIZON. 


oe Survey, Tucson, AZ. Water Resources 
IV 


For primary bibliographic entry see Field 2F. 
W89-07052 


GROUND-WATER LEVELS IN THE ALLUVI- 
- AQUIFER AT LOUISVILLE, KENTUCKY, 
Ges! Survey, Louisville, KY. Water Re- 
sources Di 

For so bibliographic entry see Field 2F. 
W89-07053 


GROUND-WATER RESOURCES OF THE 

BISBEE-NACO AREA, COCHISE COUNTY, 

ARIZONA, 

» Survey, Tucson, AZ. Water Resources 
Vv. 


G. R. Littin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4103, 
June 1987. 34 p, 8 fig, 3 tab, 25 ref. 


Descriptors: *Groundwater availability, *Water 
resources data, *Water tray *Groundwater 
budget, *Arizona, Cochise County, Rainfall, 
Aquifers, Domestic water, Groundwater recharge, 
Water use, Groundwater level, Sulfates, Infiltra- 
tion, Water pollution sources. 


ic purposes. The 

er pumped in 1985 was about 6,500 acre/ft. Of that 
amount, 2,200 acre-ft was used for domestic use 
and the rest was used for irrigation and livestock. 
Domestic use is ex to increase 20% by the 
arlene Water levels at the Bisbee well field 

ve remained virtually unchanged since 1953, but 
water levels have declined about 25% in areas east 


generally is suitable for domestic use. 
er down- t from a mine tailings pond 
tains 650 to 850 mg/l of sulfate. Recharge occurs 
naturally through direct infiltration or rainfall 
along the mountain fronts and through 
inflow from adjacent areas. Some water is re- 
charged through direct infiltration from a mine 
pond, sewage ponds, septic systems, and 
urban runoff. The potential for contamination 
exists from mine tailings, sewage, and urban runoff. 
No other sources of drinking water are readily 
available in the immediate area. Potential alternate 
sources of drinking water are the aquifers underly- 
ing Sulphur Spring Valley and San Pedro River 
valley. (Author's abstract) 
W89-07087 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


HYDROGEOLOGY OF THE SURFICIAL AND 
INTERMEDIATE AQUIFERS OF CENTRAL 
SARASOTA COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

A. D. Duerr, and R. M. Wolansky. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4068, 
1986. 48p, 14 fig, 4 tab, 49 ref. 


Descriptors: *Geohydrology, *Aquifer systems, 
*Sarasota County, *Florida, Groundwater level, 
Groundwater budget, Groundwater irrigation, 
Groundwater recharge, Rainfall, Evapotranspira- 
tion, Water table. 


The geohydrologic units underlying a 300 sq mi 
area in central Sarasota County, Florida, consist of 
the surficial aquifer, intermediate aquifers (Ta- 
miami-upper Hawthorn and lower Hawthorn- 
upper Tampa aquifers) and confining units, the 
Floridan aquifer system, and the sub-Floridan con- 
fining unit. The saturated thickness of the surficial 
oguie ranges from about 40 to 75 ft and the water 
table is generally within 5 ft of land surface. The 
Tamiami-upper Hawthorn is the uppermost inter- 
mediate aquifer. The top of the aquifer ranges from 
about 50 ft to about 75 below sea level and has an 
average thickness of about 100 ft. The lower Haw- 
thorne-upper Tampa aquifer is the lowermost in- 
termediate aquifer. The top of the aquifer ranges 
from about 190 to about 220 ft below sea level and 
its thickness ranges from about 200 to 250 ft. The 
quality of water in the surficial and the two inter- 
mediate aquifers is acceptable for potable use 
except near the coast. Water from the Floridan 
aquifer system is used primarily for agricultural 
purposes because it is too mineralized for most 
other uses; therefore, the surficial and intermediate 
aquifers are developed for water supply. The arte- 
sian pressure of the various aquifers generally in- 
creases with depth. A more detailed geohydrologic 
description is presented for the Ringling-MacAr- 
thur Reserve, a 51 sq mi area in the central part of 
the county that may be used by Sarasota County as 
a future water supply. Average annual rainfall is 56 
inches and evapotranspiration is about 42 in at the 
Reserve. The area has a high water table, many 
sloughs and swamps, and undevelo land, 
making it an attractive site as a potential source of 
water. (Author’s abstract) 

W89-07102 


OCCURRENCE AND AVAILABILITY OF 
GROUND-WATER IN THE ATHENS REGION, 
NORTHEASTERN GEORGIA, 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

D. B. Radtke, C. W. Cressler, H. A. Perlman, H. 
E. Blanchard, and K. W. McFadden. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4075, 
1986. 79p, 9 fig, 10 tab, 1 plate, 135 ref. 


Descriptors: *Water resources data, *Water avail- 
ability, *Groundwater budget, *Aquifers, 
*Groundwater quality, *Georgia, Athens, Geohy- 
drology, Wells, Drinking water, Permeability, 
Well yield, Iron, Manganese, Fluoride. 


A study was conducted to assess the occurrence 
and availability of groundwater in the crystalline 
rocks of the Piedmont area in northeastern Geor- 
gia and to determine whether groundwater is a 
viable alternative or supplemental source for indus- 
trial, public and private supplies. The area is under- 
lain by a variety of metamorphic and igneous 
rocks. The quantity of water that a rock unit can 
supply to wells is determined by the number, ca- 
pacity, and interconnection of the secondary open- 
ings. Of an estimated 10,000 successful wells 
drilled in the Athens Region, 972 wells are report- 
ed by drilling contractors to supply from 20 to 300 
gal/min. Studies of well sites revealed that high 
yielding wells can be developed only where the 
water bearing units have undergone significant in- 
creases in secondary permeability. This occurs 
mainiy in association with (1) contact zones be- 
tween rock units of contrasting character, (2) con- 
tact zones within multilayered rock units, (3) fault 


zones, (4) stress-relief fractures, and (5) shear 
zones. Groundwater may be a viable alternative or 
supplemental source for industrial, public, and pri- 
vate supplies in much of the Athens Region. In 
1980, groundwater made up 38% (18 million gal/ 
day) of the total water used in the area. Yields of 
20 to more than 200 gal/min are obtained from 
wells throughout most of the region, and the water 
is generally of good chemical quality and is suita- 
ble for drinking and many other uses. Concentra- 
tions of dissolved constituents are fairly consistent 
throughout the area. Except for iron, manganese, 
and fluoride, dissolved constituents rarely exceed 
drinking water standards. (Lantz-PTT) 

W89-07105 


PROCEEDINGS OF THE 32ND ANNUAL NEW 
MEXICO WATER CONFERENCE ON 
GROUND WATER MANAGEMENT. 

New Mexico Water Resources Research Inst., Las 


Cruces. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB89 109755/ 
AS, price codes: All in paper copy, A01 in micro- 
fiche. Desert Research Institute, Technical Com- 
pletion Report No. 229, February 1988. 218p. 
Edited by C. T. Ortega Klett. 


Descriptors: *Groundwater recharge, *Ground- 
water availability, *Water management, *New 
Mexico, Water rights, Water allocation, Water 
law, Water quality, Indian reservations, Water pol- 
lution sources, Infiltration rates, History, Munici- 
pal water. 


The 32nd Annual New Mexico Water Conference 
was held in November of 1987 and focused on the 
topic of groundwater management. These proceed- 
ings include presentations on: (1) federal ground- 
water quality protection programs, (2) groundwat- 
er contamination in New Mexico, (3) historical 
review of New Mexico groundwater quality pro- 
tection progeams, (4) groundwater protection pro- 
grams in Albuquerque, (5) water quality problems 
in the Albuquerque South Valley, (6) Arizona en- 
vironmental water quality act of 1986, (7) High 
Plains States Groundwater Recharge program, 8) 
El Paso groundwater recharge project, (9) Albu- 
querque water resources management plan, (10) 
design and management of infiltration basins, (11) 
implications of Bomb 36C1 and tritium studies for 
groundwater recharge, (12) New Mexico ground- 
water —_ strategy, (13) state water strategies, 
(14) effects of Clean Water Act on Indian lands, 
(15) survey of New Mexico law regarding water 
quality rights and quality controls, (16) Indian 
water resources management and (17) urban pur- 
chases of water from farms. (See W89-07122 thru 
W89-07139) (Klett-NM WRRI) 

W89-07121 


BUREAU OF RECLAMATION’S HIGH PLAINS 
STATES GROUNDWATER RECHARGE DEM- 
ONSTRATION PROGRAM, 

Bureau of Reclamation, Denver, CO. 

B. P. Glenn. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 77-86, 2 fig, 1 tab. 


Descriptors: *Groundwater recharge, *Govern- 
ment finance, *Water law, *Artificial recharge, 
Aquifers, Legal aspects, Federal jurisdiction, Leg- 
islation. 


The reclamation plan includes 21 projects in 15 
states: 12 projects in the High Plains states and 
nine projects in the other western states. Federal 
costs are estimated to be $18,520,400, including 
costs for the economic study and program coordi- 
nation. The object of this program is to move from 
research on groundwater recharge to the pilot 
demonstration phase, and lay the groundwork for 
larger operational programs. Local surface supplies 
are to be used in recharging nearby aquifers. Spe- 
cifically excluded from legislation was the authori- 
zation of interbasin transfers of water. The pro- 
gram also will examine the institutional and legal 
aspects of groundwater recharge. The authorizing 


legislation specifically stated that the purpose of 
the plan is to determine whether recharge technol- 
ogies may be applied to diverse geologic and hy- 
drologic conditions. (See also W89-07121) (Ham- 
mond-PTT) 
W89-07128 


CITY OF EL PASO GROUND WATER RE- 
CHARGE PROJECT, 

Parkhill, Smith and Cooper, Inc., El Paso, TX. 
For primary bibliographic entry see Field 5D. 
W89-07129 


ALBUQUERQUE’S WATER RESOURCES 
MANAGEMENT PLAN, 

Albuquerque City Public Works Dept., NM. 

W. H. Otto. 


In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 102-110. 


Descriptors: *New Mexico, *Groundwater man- 
agement, *Management planning, *Geohydrology, 
*Data collections, Water conservation, Ground- 
water recharge, Aquifers, Governmental interrela- 
tions, Albuquerque, Wastewater management, Mu- 
nicipal wastewater. 


The city of Albuquerque has appropriated $2.3 
million and is in the process of retaining a consult- 
ing firm to develop a water resources management 
plan. Cooperative agreements have been reached 
with the U.S. Geological Survey to perform geo- 
hydrological tasks. The consultant contract work 
began about March 1988. The first project task will 
be for the consultant, in conjunction with the city, 
to prepare detailed project methodology, sched- 
ules, cost estimates and manpower allocations. In 
Phase I, preliminary work will be performed as 
follows: (1) evaluate the alluvial-aquifer system 
underlying the Albuquerque area to determine the 
sustainable yield of the underground basin; (2) 
identify and assess potential alternate sources of 
supply, including Rio Grande Basin surface water, 
imported water, reclaimed wastewater, conserva- 
tion measures, and other resources; (3) evaluate the 
feasibility of artificial groundwater recharge with 
San Juan-Chama Diversion Project water; (4) de- 
velop a groundwater quality management pro- 
gram; and (5) compile and interpret existing infor- 
mation on the geological and hydrological charac- 
teristics of the groundwater system. It is anticipat- 
ed that the Phase I work will be performed in an 
18 month period, and that the total project will 
require five years. Data collection and analysis will 
continue indefinitely in order to maintain a dynam- 
ic water resources management system. (See also 
W89-07121) (Hammond-PTT) 

W89-07130 


DESIGN AND MANAGEMENT OF INFILTRA- 
TION BASINS FOR ARTIFICIAL RECHARGE 
OF GROUND WATER, 
Agricultural Research Service, 
Water Conservation Lab. 

H. Bouwer. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 111-123, 3 fig, 7 ref. 


Phoenix, AZ. 


Descriptors: *Recharge basins, *Groundwater re- 
charge, *Artificial recharge, *Groundwater basins, 
*Hydraulics, *Infiltration capacity, Maintenance, 
Design criteria, Economic aspects, Storage, Water 
depth, Flow velocity, Clogging, Compaction, De- 
composition, Suspended solids, Insects, Algae, 
Bacteria, Wastewater, Water reuse, Chemical 
properties, Vadose zone, Aquifers. 


With artificial recharge of groundwater, surface 
water is infiltrated into the ground for storage in 
aquifers and eventual recovery from wells. Infiltra- 
tion systems can be divided into in-channel and off- 
channel systems. Design and management criteria 
to maximize the hydraulic capacity of infiltration 





basins require permeable surface soils to obtain 
adequate infiltration rates, vadose zones without 
clay or other flow-restricting layers that would 
inhibit the flow to the aquifer, and aquifers that are 
unconfined. The basins must be regularly dried and 
cleaned to maintain infiltration rates. If the clog- 
ging material consists primarily of silt, clay or 
other inorganic matter, it hy be removed by 
scraping or raking. Drying the basin can give 
pg nn of infiltration rates due to 
the decom cracking, and curl- 
ing up of sludge, eg me = and algae. and 
drying cycles are sometimes used to control nui- 

Where surface water for recharge 


pre-sedimentation basins, possibly using coagulants 
fo eahance setting ofthe solids Since a mumber a 


factors (e.g., com water chemistry, growth 
of gae, groundwater level, etc.) 
queen tapadlaiien tobias rates depth and infil- 
tration rate, the water depth giving maximum infil- 
ee ea a ee ee 


poe ahem it water versus channels 
¢ water) soust be evaluated by os ite experi- 
mentation. Sources of water for artificial recharge 
of groundwater include surplus water in streams 
and rivers, storm water runoff, surplus water in 
— or water transfer projects, and sewage 
luent or other wastewater. Some water sources 
are continuous and permit year-round operation of 
the infiltration basins. Others are seasonal or hap- 
——ee eee 
'89-07131 


USES OF DIFFERENT KINDS OF AQUIFERS, 
and Miller, Inc., Syosset, NY. 


For primary bibliographic entry see Field 5G. 
W89-07146 


MONITORING AND INVESTIGATION OF 
MINE IN 


USTRALIA, 
New South Wales Dam Safety Committee, Sydney 
(Australia). 
For primary bibliographic entry see Field 2F. 
W89-07221 


RE-EMERGENCE OF THE WELLFIELD, 
Dufresne-Henry, Inc., Westford, MA. 

D. F. Edson. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 4, p 236-245, 
December 1988. 3 fig, 1 tab. 


: *Wellfields, *Pump wells, *Well func- 
*Hydraulic ign, *Geohydro- 
Costs, Shallow wells, “een 

ater resources dev: 


In New England, wellfields are often the answer to 
obtaining water from shallow, thin or poorly trans- 
missive aquifers in _ of supplying a phar ga 
ble yield to a well. The 
cauiapt deb etaier 6 ee pen oe 
ters, appropriately spaced, would tly’ 
withdraw groundwater than would a single, large 
soo center. Typical well may be 1 
and the wells are o 
common suction header 
ing facility. The hydrogeo 

considerations which enter into the use of 

Ids in such limited aquifers are explored. 
Wellfield hydraulics, well construction, and ip- 
ing and control systems are discussed. Finally, the 
cost of wellfield development are presented for 
four towns in Massachusetts. (Author’s abstract) 
W89-07701 


DEWATERING OPTIMIZATION USING A 

GROUNDWATER FLOW MODEL AT THE 

WHITEWOOD OPEN-PIT COAL MINE, AL- 

BERTA, 

Monenco Consultants Ltd., Calgary (Alberta). 

S. M. Sumer, J. J. Elton, and J. A. Tapics. 

Canadian Geotechnical Journal CGJOAH, Vol. 

- _ 4, p 684-693, November 1988. 14 fig, 2 tab, 
ref. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Descri tors: “Gachydeslegy., 
minin, 
“Pump Ps ae, models, “Pore pressure, 
Optimization, Finite difference methods. 


*Dewatering, 
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IEVELOPING A DATA BASE FOR USE IN 


DETERMINATION OF AN OPTIMAL AQUI- 
FER YIELD, WITH SALT LAKE COUNTY AP- 
PLICATIONS, 

Utah Univ., Salt Lake City. Dept. of Civil Engi- 
neering. 

For bi entry see Field 2F. 
ae oo try 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


EFFECT OF URBAN STORMWATER RUNOFF 
0 TH RECHARGE 


Div. 
For primary bibliographic entry see Field SB. 
W89-06978 


TRACE METALS IN SURFACE WATER AND 
SEDIMENTS OF HEALY AND LIG- 


BASINS, ALASKA, 
Geological Survey, paren ay AK. Water Re- 
Foro bib entry see Field 5B. 
For primary liographic entry 


WATER-QUALITY CHARACTERISTICS OF 
URBAN RUNOFF AND ESTIMATES OF 
ANNUAL LOADS IN THE TAMPA BAY AREA, 
FLORIDA, 1975-80, 

Survey, Tallahassee, FL. Water Re- 
sources Div. 


For primary bibliographic entry see Field 5B. 
W89-06985 


GEOHYDROLOGIC SYSTEM AND PROBA- 
BLE EFFECTS OF MINING IN THE SAND 
CREEK-HANKS LIGNITE AREA, WESTERN 
WILLIAMS COUNTY, —— 
Geological Survey, Bismarck, ND. ater Re- 
CA Armst 

Available from B and Open File Report Sec- 
tion, — Box 25425, oe Co 80225. USGS 
Water Resources Investigations Report 85-4089, 
1985. 36p, 5 fig, 6 tab, 1 plate, 20 ref. 


Descriptors: — systems, *Geohydrology, 
*Groundwater, *Water quality, *Lignite mining, 
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HYDROLOGY AND WATER-QUALITY MONI- 
CONSIDERATIONS, JACKPILE URA- 
NIUM MINE, NEW 


Water Resources Investigations Report 85-4234, 
1985. 49p, 8 fig, 9 tab, 36 ref. 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man's Non-Water Activities 


than in streams draining forested and agricultural 
watersheds. Concentrations of aluminum, iron, 
manganese, nickel, and zinc increased significantly 
as pH decreased below 6.0 in streams draining 
unreclaimed mined watersheds. The elevated con- 
centrations of metals in waters and the low pH 
result from the oxidation of the sulfide in pyrite to 
sulfate, which releases dissolved ferrous iron, other 
metals, and acidity into the water. Median suspend- 
ed sediment concentrations of samples from 
streams draining agricultural and mined water- 
sheds were 1.5 and 5.4 times those of streams 
draining forested watersheds. In general, pH and 
concentrations of alkalinity and calcium were sig- 
nificantly higher in streams draining the Wisconsin 
glacial province than in streams draining the Illin- 
oian glacial province and unglaciated regions. 
Median concentrations of arsenic, lead, and manga- 
nese for streams draining the Wisconsin glacial 
province were significantly lower than for those 
constituents in streams draining the Illinoian prov- 
ince and unglaciated region. The median cadmium 
concentration for streams draining the Wisconsin 
glacial province was lower than for streams drain- 
ne Me sree region. (Lantz-PTT) 
89-06 


GEOHYDROLOGY OF THE AQUIFERS THAT 
MAY BE (‘AFFECTED BY THE SURFACE 
MINING OF “OAL IN THE FRUITLAND FOR- 
MATION IN THE SAN JUAN BASIN, NORTH- 
WESTERN NEW MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07007 


WATER QUALITY AND QUANTITY IN ABAN- 
DONED UNDERGROUND COAL MINES OF 
WEST: 


TEMPTING QUALITY DETERMINATIONS, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

R. R. Potts. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 87-417, 
1987. 35p, 8 fig, 7 tab, 20 ref. 


Descriptors: *Mining effects, *Geophysics, *Water 
quality, *Coal mining, *Resistivity, *Electrical, 
Arkansas, Sodium, Calcium, Magnesium, Sulfates, 
Water pollution effects, Hydrogen ion concentra- 
tion. 


Water in abandoned underground coal mines in the 
Arkansas Valley region of west-central Arkansas 
was studied to assess the quality of water contained 
in the old workings, to estimate its quantity, and to 
test the use of surface electrical resistivity as a tool 
for estimating water quality in the mines in this 
area. The quality of water in most mines was 
highly variable with sulfate, calcium, sodium, and 
magnesium being the major constituents. Dissolved 
solids were < 1,000 mg/I at all but one site. pH 
ranged from 3.2 to 7.9 with a median of 6.5; most 
values ranged between 6.0 and 7.0. The total 
amount of water in the mines was estimated to be 
between 1.7 and 2.0 x 10 to the 9th power cu ft 
(39,000 to 4,000 acre-ft). Resistivity surveys were 
not effective in differentiating water quality be- 
tween the mined and unmined areas, probably be- 
cause of a low resistivity shale overlying the coal 
seams and the presence of waters which do not 
have large differences in specific conductance. 
(Author’s abstract) 

W89-07020 


FLOODFLOW CHARACTERISTICS OF 
FILBIN CREEK FOR PRE- AND POST-CON- 
STRUCTION CONDITIONS, 1986, AT NORTH 
CHARLESTON, SOUTH CAROLINA, 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

C. L. Sanders. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4157, 
1987. 19p, 4 fig, 2 tab, 16 ref. 


Descriptors: *Flood flow, *Urban hydrology, 
*Construction, *Environmental effects, *North 
Charleston, *South Carolina, Filbin Creek, Flood 
peak, Water level, Flow profiles. 


A study to determine the effect of the construction 
of a shopping and business center, and of the 
construction and improvement of several highways 
on floodflow in the Filbin Creek drainage basin 
near North Charleston, South Carolina was per- 
formed. Discharge hydrographs were synthesized 
using computerized U.S. Soil Conservation Service 
unit hydrograph methods and routed using reser- 
voir, step backwater, and culvert flow programs. 
Construction of the shopping and business center, 
according to plans of July 1986, will raise the 
water surface elevations upstream of Interstate 
Highway 26 by about 2.0 ft for runoff from 100-yr 
rainfall. Structures at Seaboard Railroad down- 
stream of U.S. Highway 52, U.S. Highway 52, and 
Virginia Avenue would cause about 2.0, 2.6, and 
4.1 ft of backwater, respectively. (Author’s ab- 
stract) 

W89-07038 


HYDROLOGY OF ALKALI CREEK AND 

CASTLE VALLEY RIDGE COAL-LEASE 
TRACTS, CENTRAL UTAH, AND POTENTIAL 

EFFECTS OF COAL MINING, 

Geological Survey, Salt Lake City, UT. Water 

Resources Div. 

R. L. Seiler, and R. L. Baskin. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water Resources Investigations Report 87-4186, 

1988. 53p, 16 fig, 7 tab, 2 pl, 36 ref. 


Descriptors: *Utah, *Coal mining, *Environmental 
effects, *Geohydrology, Groundwater recharge, 
Groundwater quality, Hydrogen ion concentra- 
tion, Dissolved solids, Aquifers, Calcium, Bicar- 
bonates, Groundwater recharge, Permeability. 


The Alkali Creek coal-lease tract includes about 
2,150 acres in the Book Cliffs coal field in central 
Utah, and the Castle Valley Ridge coal-lease tract 
includes about 3,360 acres in the Wasatch Plateau 
coal field, also in central Utah. Both the Alkali 
Creek and Castle Valley Ridge coal-lease tracts are 
near areas where coal is currently (1987) mined by 
underground methods from the Cretaceous Black- 
hawk Formation. The Alkali Creek and Castle 
Valley Ridge areas have intermittent streams in 
which flow after snowmelt runoff is locally sus- 
tained into midsummer by springflow. The only 
perennial stream is South Fork Corner Canyon 
Creek in the Castle Valley Ridge area. Peak flow 
in both areas generally is from snowmelt runoff; 
however, peak flow from thunderstorm runoff in 
the Alkali Creek area can exceed that from snow- 
melt runoff. Estimated annual source-area sediment 
yield was 0.5 acre-ft/sq mi in the Alkali Creek 
lease tract and it was 0.3 acre-ft/sq mi in the Castle 
Valley Ridge lease tract. Groundwater in the 
Alkali Creek area occurs in perched aquifers in the 
Flagstaff Limestone and in other formations above 
the coal-bearing Blackhawk Formation. The prin- 
cipal source of recharge to the aquifers is snow- 
melt on outcrops. Faults may be major conduits 
and control the movement of groundwater. 
Groundwater discharges at formation contacts, be- 
tween zones of differing permeability within a 
formation, near faults and into mines. Water sam- 
pled from 13 springs in the Alkali Creek area 
contained dissolved solids at concentrations rang- 
ing from 273 to 5,210 mg/L. Water sampled from 
17 springs in the Castle Valley Ridge area con- 
tained dissolved solids at concentrations ranging 
from 208 to 579 mg/L. The composition of water 
from a recently abandoned part of an active mine 
the Wasatch Plateau closely resembles that of 
water discharging from a nearby mine that has 
been abandoned for more than 30 years. Mining of 
the Alkali Creek and Castle Valley Ridge coal- 
lease tracts likely will result in decreased pH and 
increased concentration of dissolved solids of the 
water that enters the mines. Even after mining, the 
water, especially in the Castle Valley Ridge area, 
may still meet Utah’s drinking water standards. 
(Lantz-PTT) 

W89-07049 


EFFECT OF EROSION-CONTROL STRUC- 
TURES ON SEDIMENT AND NUTRIENT 
TRANSPORT, EDGEWOOD CREEK DRAIN- 
AGE, LAKE TAHOE BASIN, NEVADA, 1981-83, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W89-07069 


MAGNITUDE AND FREQUENCY OF FLOODS 
IN RURAL AND URBAN BASINS OF NORTH 
CAROLINA, 


Geological Survey, Raleigh, NC. Water Resources 
Div. 


For primary bibliographic entry see Field 2E. 
W89-07083 


EFFECTS OF AGRICULTURAL BEST-MAN- 
AGEMENT PRACTICES ON TOTAL PHOS- 
PHORUS YIELDS IN THE JOHNSON BROOK 
AND LOVEJOY POND WATERSHEDS, KEN- 
NEBEC COUNTY, MAINE, 1980-84, 

Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-07093 


EFFECTS OF URBANIZATION ON FLOODS 
IN THE AUSTIN METROPOLITAN AREA, 


TEXAS, 
on Survey, Austin, TX. Water Resources 
Vv. 


J. E. Veenhuis, and D. G. Gannett. 

Available from Books and File Sec- 
tion, USGS, Box 25425, Deen CO e028, USGS 
Water Resources Investigations Report 86-4069, 
1986. 66p, 40 fig, 10 tab, 48 ref. 


Descriptors: *Urban hydrology, *Urbanization, 
*Environmental effects, *Floods, *Austin, *Texas, 
Flood peak, Flood frequency, Mathematical stud- 
ies, Regression analysis, Streamflow, Rainfall- 
runoff relationships. 


The effects of urbanization on flood peaks in 
streams in the Austin metropolitan area Texas 
were studied in two separate analyses. In the first 
analysis, annual peak discharge records at 13 
streamflow gaging sites were used to compute a 
recorded flood frequency relation for each site. 
Rainfall and str low data for 10 to 20 storms 
for each of these sites were used to simulate 55 
annual peak discharges. These simulated dis- 
charges also were used to develop a flood frequen- 
cy relation at each site. The flood frequency rela- 
tions from recorded and generated data were then 
combined by weighting the recorded flood fre- 
quency by the years of record at each site to 
produce a combined (or weighted) flood frequency 
at each site. Flood frequencies for all 13 sites were 
subsequently regressed against basin characteristics 
at each site to determine possible effects of urban- 
ization. The regression analysis of the combined 
flood vay ape data for the 13 sites yielded an 
equation for estimating floods of a given recur- 
rence interval at ungaged sites in the Austin area, 
as a function of the contributing drainage area, the 
total impervious area percentage, and basin shape. 
The regression equation estimates that a near fully 
developed hypothetical drainage basin (impervious 
area percentage, 45%) would have discharges for 
the 2 yr and 100 yr recurrence interval that are 
99% and 73% greater, reg amet. than dis- 
charges for those frequencies from a rural drainage 
basin (impervious percentage, 0). In the second 
analysis, records at one streamflow gaging site on 
Waller Creek were analyzed for changes in rain- 
fall-runoff and flood frequency relations due to 
urbanization. Annual peak discharges from 1956 to 
1980 and data from a total of 80 storms at the 
Waller Creek site were analyzed. Both analyses 
showed increases comparable to those predicted 
using the equations developed from the 13-station 
analysis. The last 14 years of record (the near fully 
developed land use stage for the Waller Creek 
analysis) at the two sites on Waller Creek were 
part of the 13-station analysis. (Author’s abstract) 
W89-07103 





APPLICATION OF TECHNIQUES TO IDENTI- 
FY COAL-MINE AND POWER-GENERATION 
EFFECTS ON SURFACE-WATER QUALITY, 
pobre RIVER BASIN, NEW MEXICO AND 


RADO, 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
For primary bibliographic entry see Field 5A. 
W89-07106 


RELATION OF GROUND-WATER QUALITY 
TO HOUSING DENSITY, CAPE COD, MASSA- 


CHUSETTS, 
Geological Survey, Boston, MA. Water Resources 
Div. 


J. H. Persky. 

Available from Books and Open File Report Sec- 

— USGS, Box —- Denver, CO 80225. USGS 
ater Resources I; ~~ Report 86-4093, 

1986. 28p, 17 fig, 2 tab, 14 ref. 


Descriptors: *Urban hydrology, *Housing, 
Groundwater quality, *Environmental effects, 

‘Cape Cod, *Nitrates, Massachusetts, 
Ww Waset a quality, 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man's Non-Water Activities—Group 4C 


LONG-TERM EFFECTS OF OFFSHORE OIL 
AND GAS DEVELOPMENT: A SYNTHESIS, 
Louisiana Universities Marine Consortium, Chau- 
vin. 

For primary bibliographic entry see Field 5C. 
W89-07254 


PETROLEUM DRILLING/PRODUCTION OP- 
ERATION ON THE GULF OF MEXICO AND 
THE GULF COAST, 

University of Southwestern Louisiana, Lafayette. 
Dept. of Chemical Engineering. 

C. S. Fang. 

IN: Preprints of Papers 

ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American 

ciety, Washington, DC. 1987. p. 174-175. 


Descriptors: *Environmental effects, *Water pollu- 
tion sources, *Gulf of Mexico, *Oil industry, *Hy- 
drocarbons, Oil pollution, Water pollution effects, 
Fate of pollutants, Coasts. 





Correlation of median nitrate concentration in 
p acnagainy with housing density for 18 sample 
Cod a Pearson correlation 
wiiiesa of 0.802, which is significant at the 95% 
level. In five of nine sample areas 
where housing density is greater than one unit/ 


ma.af uncaeaA. in 29% af line eae cen of 
nine sample areas where housing density is less 
than one unit/acre. Median concentrations of 
sodium and iron, and median levels of pH and 
specific conductance, are not significantly correlat- 
ed with housing density. A computer generated 
map of nitrate shows a positive relation between 
nitrate concentration and housing density on Cape 
Cod. However, the presence of septage- or 

sites and fertilizer use are also 


positive relation to housing density, but little or no 
relation between housing density and sodium, am- 
pat ed cr or iron is apparent on the maps. Chemi- 
of samples collected from 3,468 pri- 
pnd and nd pubic supply wells between January 
1980 and were used to examine the 
extent to which housing density determines water 
quality on Cape Cod, an area largely unsewered 
and underlain by a sole source aquifer. (Author’s 


W89-07118 


ONCE A RIVER: BIRD LIFE AND HABITAT 
CHANGES ON THE MIDDLE GILA, 

San Diego Natural History Museum, CA. 

A. M. Rea. 


University of Arizona Press, Tucson. 1983. 285p. 


Descriptors: *Environmental impact, *Water re- 
sources development, *Gila River, *Birds, *Arid 
lands, Ecology, History, Ecosystems, Precipita- 
tion, Deserts, Rivers. 


The decline of bird life on the Middle Gila River is 
an indicator of the broader issue of habitat deterio- 
ration. Like many rivers of the arid southwest, the 
Gila is for much of its length, a dry bed except 
after rains. However a century ago, it 
hosted a thriving biological community, and two 
centuries ago Indians fished from its banks. Subse- 
quently, beaver trapping, overgrazing, and wood- 
cutting ruined the natural watersheds; then dam- 
ming confined the last drops of its surface flow. 
Historical sources and archaeological data provide 
information on the Gila’s past, but its bird life 
further testifies to the changes. A detailed account 
of bird species part and present which includes 
habitats, sightings, taxonomy as well as Pima 
Indian ethuotaxomony. (Lantz-PTT) 

W89-07158 


In 
production of oil and gas, a large amount of pro- 
duced water is generated, which is discharged 
directly, or through rivers to the Gulf of Mexico. 
In produced water, there are ‘free’ oil, emulsified 
oil, and dissolved hydrocarbons. In 


aromatics, are extract- 
Oe a tn eee 
lities. These dissolved hydrocarbons become 


hibitors (amines), (3) at . ee etha- 
nol, ethylene gr and (4) coupling solvents 
(isopropanol). Because they are polar molecules, 





ionally, acidization i 

well. Hydrofluoric acid, hydroc! 

furic acid is used. is fo ennaietied thane ta 
environmental impact on the Gulf of Mexico 

on the Gulf Coast by petroleum drilling in 
ae eS Ee eee ee 
duction. The industry has made significant im- 
provement in pollution control in the 1970s and 
early 1980s. (See also W89-07234) (Miller-PTT) 
W89-07280 


FLUCTUATIONS IN TROUT POPULATIONS 
AND THEIR IMPLICATIONS FOR LAND-USE 
EVALUATION, 

Intermountain Forest and Range Experiment Sta- 
tion, Boise, ID. 

For primary bibliographic entry see Field 81. 
W89-07423 


GROUNDWATER MODEL OF CONDITIONS 
IN LIVERPOOL SANDSTONE AQUIFER, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W89-07463 


MULTICRITERION ANALYSIS OF FOREST 
WATERSHED MANAGEMENT ALTERNA- 


Northern Arizona Univ., Flagstaff. School of For- 
estry. 
PB rhe M. Fogel, and L. Duckstein. 

ater Resources Bulletin 


Bulletin WARBAQ, Vol. 24, No. 
& p 1165-1178, December 1988. 4 fig, 9 tab, 41 ref. 


ate es Be pee Ay 
sds, Mnagemen pang 


*Forest = 


Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 6G. 
'W89-07547 


ra DEFORESTATION AND SHORT- 
TERM AUTOCHTHONOUS 

TO A SMALL NEW ENGLAND STREAM, 
Michigan State Univ., East Lansing. Dept. of Zo- 
For f 


primary bibliographic entry see Field 3B. 
W89-07558 


TREE STANDS AND GROUND VEGETATION 
IN TWO WATERSHEDS IN THE NURMES- 
RESEARCH AREA, 

Joensuu Forest Research Station (Finland). 

For primary bibliographic entry see Field 21. 
W89-07717 


TAMPA HARBOR PROJECT: A MAJOR MON- 
ITORING 


Environmental Protection Agency, Washington, 
DC. Office of Marine and Estuarine Protection. 
J. E. Amson. 

Marine Pollution Bulletin MPNBAZ, Vol. 19, No. 
11B, p 637-646, November 1988. 4 fig, 11 tab. 


generation. 


pi hen Project was a major dredging 
lect’ er. Tees Tampa, ah that widened and 
the existing shipping canal. The Project 
began in 1975, and was completed in 1985. Ap- 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man's Non-Water Activities 


proximately 53.5 million cu m of dredged material 
were removed from the existing channel; the ma- 
jority of the material was placed adjacent to the 
channel. However, approximately 6.4 million cu m 
were ocean-disposed. The Environmental Protec- 
tion Agency and the Corps of Engineers were 
involved in all aspects of the Project, and a number 
of local and State organizations were considerably 
involved in portions of the planning process. All 
aspects of the Tampa Harbor Project are reviewed, 
from the initial disposal operations at Site A, the 
litigation initiated by Manatee County, the subse- 
quent trial and judicial outcome, the numerous 
surveys for an alternate disposal site, the formula- 
tion of the monitoring and management rE the 
selection of a new dis area at Site 4, and the 
resumption of disposal operations. Also discussed 
are the scientific data, results and conclusions of 
the monitorin; yoy me It was apparent that at 
Sites A and 4, the disposed dredge material has 
provided ample surfaces for colonization by nu- 
merous sessile organisms, in the same manner as 
artificial reefs. The dredge material also provided 
superb habitats and protective cover in the inter- 
stices of the rocks and clay boulders for teleosts 
-and motile invertebrate species. There is convinc- 
ing evidence that over the next several years, 
complete recovery of both Sites A and 4 as a coral, 
sponge, and fish habitat is highly probable. (Fried- 


mann-PTT) 
W89-07843 


HYDROLOGIC CALIBRATION: THE FOR- 
GOTTON ASPECT OF DRAINAGE DESIGN, 
and Associates, ee GA. 


T. N. Debo, and G. N. Small. 
Public Works PUWOAH, Vol. 120, No. 2, p 58-59, 
February 1989. 2 fig. 


Descriptors: *Calibrations, *Hydrologic data col- 
lections, *Hydrographs, *Drainage engineering, 
*Desi criteria, *Urban hydrology, *Urban 
runoff, Hydrologic properties, Hydraulic design, 
Data collections, Streamflow, Flood peak, Catch- 
ment areas, Flood routing. 


The question of which method of hydrologic cali- 
bration should be used for a particular locality is 
examined. Before a specific method can be recom- 
mended, several questions need to be answered, 
among them: wili simple discharge estimates 
suffice, or will hydrographs be needed; will rout- 
ing through channels and reservoirs be a part of 
the final analysis; and, how difficult is the method 
to use and how much judgment is involved in 
applying the method to an actual design. The steps 
of calibration and verification are reviewed; these 
include collection of rainfall and streamflow data, 
selection and use of a hydrologic method, estima- 
tion of peak discharges for the watershed are esti- 
mated using hydrographs, and results obtained 
from the hydrologic method are compared to 
streamflow data to determine if the method is 
accurately estimating s, and hydrograph vol- 
umes of the watershed. An example cies is 
presented, using a USGS published study of 
streams in the Chapel Hill, North Carolina region. 
It can be seen from this example that using an 
uncalibrated hydrologic method can result in large 
errors and very inconsistent results. Locally used 
hydrologic methods should be calibrated before 
these methods are used for analyses. Providing a 
locally calibrated hydrologic methodology is prob- 
ably much more important than which methodolo- 
gy is selected for local application. (Friedmann- 


W89-07866 


EFFECTS OF ROAD AND BRIDGE CON- 
STRUCTION ON THE BANK-ROOT MACRO- 
BENTHIC INVERTEBRATES OF A SOUTH- 
ERN NIGERIAN STREAM, 

Benin Univ., Benin City (Nigeria). Dept. of Zoolo- 


By. 

A. E. Ogbeibu, and R. Victor. 

Environmental Pollution ENPOEK, Vol. 56, No. 
2, p 85-100, 1989. 4 fig, 4 tab, 52 ref. 


Descriptors: *Water pollution effects, *Streams, 
*Construction, *Bridge construction, *Road con- 
struction, *Invertebrates, *Nigeria, *Sedimenta- 
tion, Siltation. 


A comparative study was conducted at three sta- 
tions on a fourth order Nigerian stream, the Ikpoba 
River, to evaluate the effects of road and bridge 
construction on the macrobenthic invertebrates of 
the bank-root biotope. Siltation and sedimentation 
appear to be the important factors affecting ma- 
croinvertebrates. At station 2, the construction site, 
there was a considerable reduction in the occur- 
rence and abundance of invertebrate taxa; different 
groups of invertebrates showed varying responses 
to perturbational stress. The taxa richness, general 
diversity and evenness were also low. Irregular 
fluctuations in diversity and evenness suggested 
that the benthic community of station 2 was less 
stable than those of upstream and downstream 
stations. The concentrated dominance of Ephemer- 
optera and Coleptera at station 2, despite low 
diversity, reflected the ability of a few tolerant taxa 
to occur there in high abundance. Faunal compari- 
sons of the three stations confirmed the perturba- 
tional stress caused by construction activities. (Au- 
thor’s abstract) 

W89-07921 


LAND-USE AND WATER QUALITY IN TRIBU- 
TARY STREAMS OF LAKE TAHOE, CALIFOR- 
NIA-NEVADA, 

California Univ., Davis. Div. of Environmental 
Studies. 

E. R. Byron, and C. R. Goldman. 

Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 84-88, January-March 1989. 4 fig, 2 
tab, 42 ref. 


Descriptors: *Water quality, *Eutrophication, 
*Land use, *California, Nevada, Eutrophic lakes, 
Nitrates, Phosphorus, Nitrogen, Suspended sedi- 
ments, Nonpoint lution sources, Monitoring, 
Watersheds, Runoff, Water pollution sources. 


Land use and water quality monitoring data for 10 
watersheds of tributary streams to Lake Tahoe, 
California-Nevada were examined to describe rela- 
tionships between watershed disturbance and 
water quality degradation from nonpoint sources. 
Discharge-weighted annual average concentrations 
of nitrate (as NO3-N), soluble P, total P and sus- 
pended sediment were plotted against the propor- 
tion of each watershed represented as disturbed 
and imperviously covered land of various land-use 
classes. Comparisons between land-use and runoff 
water quality demonstrated significant relation- 
ships between increased coverage and disturbance 
in the watersheds and decreased water quality. The 
concentrations of NO3-N, total P, and s ded 
sediment in the streams increased significantly with 
the disturbance of high hazard lands (erodible soils, 
steep slopes, stream environment zones). Increased 
disturbance of lower hazard lands (less erodible 
soils) resulted in increases in the concentrations of 
soluble and total P. The patterns of significance 
and slopes of the relationships demonstrated in- 
creased nonpoint source water quality degradation 
with increased land disturbance in these Sierra 
Nevada watersheds. (Author’s abstract) 

W89-07987 


RAINFALL MOVEMENT-A VALUABLE COM- 

ery ENT TO SHORT-TERM RAINFALL 
A, 

Lund Univ. (Sweden). Dept. of Water Resources 

Engineering. 

For primary bibliographic entry see Field 2A. 

W89-08127 


ENCLOSURE EXPERIMENTS TO TEST EF- 
FECTS OF LOG STORAGE ON A LARGE SAL- 
MONID PRODUCING LAKE: WATER QUAL- 
ITY AND ZOOPLANKTON DENSITY, 

British Columbia Univ., Vancouver. 

E. A. Power. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1578-1585, October 
1988. 2 fig, 2 tab, 25 ref. Natural Sciences and 
Engineering Research Council of Canada Grant 
58-345470. 


Descriptors: *Water pollution sources, *Water pol- 
lution effects, *Zooplankton, *Lumber industry, 


*British Columbia, *Toxicity, Organic matter, 
Babine Lake, Crustaceans, Aquatic enclosures, 
Oxygen depletion, Lignins, Tannins, Industrial 
wastes, Bioassay. 


Over 90% of the timber logged from British Co- 
lumbia’s forests is stored in water en route to 
processing mills. When a log storage facility was 
developed in a sheltered arm of Babine Lake, 
British Columbia, Canada, there was concern 
about reduced water quality and localized reduc- 
tion in food supply for recently emerged sockeye 
salmon (Oncorhynchus nerka) fry, which are 
planktivorous and littoral. Experimental enclosures 
were used to examine ects of bark and log 
treatments on water quality and zooplankton densi- 
ty in the littoral zone of Babine Lake. Tempera- 
tures in the enclosures stayed within 1 C of adja- 
cent lake temperatures. Oxygen saturation percent- 
age was reduced in the log treatment enclosures 
compared to the lake and controls, but to a greater 
degree in July than in June. Oxygen depletion 
increased significantly with time and with the 
number of logs enclosure. Lignin-tannin (LT) 
concentrations of enclosure water increased signifi- 
cantly with time and with number of logs per 
treatment. There were no differences between 
June and July experiments or between pine and 
spruce log treatments. Juvenile copepods were nu- 
merically dominant in both the lake and the enclo- 
sures, followed by Diaptomus spp., Diacyclops 
thomasi, Daphnia spp., and Bosmina coregoni 
adults. The initial densities of zooplankton in the 
enclosures averaged 30% lower than in the lake. 
Zooplankton abundance decreased in log enclo- 
sures relative to control enclosures during all ex- 
periments. Copepod juvenile life stages (nauplii 
and copepodites) were more deleteriously affected 
than adult zooplankton and this effect was statisti- 
cally significant (p < 0.001). The effect of log 
treatment on the adult lankton was not statisti- 
cally significant. These ns treatment enclosure 
experiments demonstrate that water quality is ex- 
tremely sensitive to ot densities and that 
conditions lethal for and many invertebrates 
can be produced. (Rochester-PTT) 

W89-08225 


4D. Watershed Protection 


SURFACE-WATER HYDROLOGY OF THE 
LITTLE BLACK RIVER BASIN, MISSOURI 
AND ARKANSAS, BEFORE WATER-LAND IM- 
PROVEMENT PRACTICES, 

— Survey, Rolla, MO. Water Resources 


Vv. 
For primary bibliographic entry see Field 2E. 
W89-07072 


RECONNAISSANCE INVESTIGATION OF 
SEDIMENT DISTRIBUTION, EROSION, AND 
TRANSPORT IN THE UPPER D! 

RIVER, DESCHUTES COUNTY, OREGON, NO- 
VEMBER 1986, 

Geological Survey, Vancouver, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W89-07091 


EFFICIENT CONTROL OF CROPLAND SEDI- 
MENT: STORM EVENT VERSUS ANNUAL AV- 
ERAGE LOADS, 

Ohio State Univ., Columbus. Dept. of Agricultural 
Economics and Rural Sociology. 

P. I. Wu, J. B. Braden, and G. V. Johnson. 

Water Resources Research WRERAO, Vol. 25, 
No. 2, p 161-168, February 1989. 4 tab, 43 ref. 
Illinois Water Resources Center project S-099- 
ILL, Illinois Agricultural Experiment Station 
projects 330 and 334, Illinois Department of 
Energy and Natural Resources project WR7. 


Descriptors: *Cropland, *Sediment control, 
*Storms, *Cost analysis, Watershed management. 


The sediment economics model is used to deter- 
mine whether optimal responses of farmers to con- 
straints on cumulative sediment loads from crop- 
land are similar to or different from optimal re- 





sponses to constraints on episodic loads. Stream 
impacts are not directly addressed. Control costs 
for episodic loads are found to be consistently 
higher than control costs for the same proportion- 
ate reductions in annual average loads. A shift of 
policy emphasis from reducing cumulative sedi- 
ment loads to reducing impacts from storm events 
may entail different analytical procedures, different 
management responses, and greater costs. (Au- 
thor 's abstract) 
W89-07753 


DETERMINATION OF THE STABILITY OF 
STONES ON A SLOPE WITH A GIVEN PROB- 
ABILITY OF DETACHMENT, 

For primary bibliographic entry see Field 2J. 
W89-07961 


SPLASH EROSION UNDER SOLE AND 
MIXED CROPPING SYSTEMS IN SOUTH- 
WESTERN NIGERIA, 

Tbadan a (Nigeria). Dept. of Agricultural En- 


eon primary bibliographic entry see Field 2J. 
'W89-07 


EFFECTS OF DETENTION BASINS ON IN- 
STREAM SEDIMENT MOVEMENT, 
Maryland Univ., College Park. Dept. ‘of Civil En- 


gineering. 
G. E. Moglen, and R. H. McCuen. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 129-139, December 30, 1988. 3 fig, 1 tab, 13 ref. 
*Detention reservoirs, *Sediment 
rt, *Streams, *Channel erosion, *Erosion 
control, Bed load, Flood peak, Wash load, Deten- 
tion time, Outlets, Trap efficiency, Urban areas. 


ek dict Seng” which are Pag ms to control 
— rates, appear to increase bed trans- 
effect of designing detention basins 
or cuidiing bed-material loads, rather than peak 
discharge control, on both bed-material loads and 
discharge rates was evaluated. The results indicate 
= the od acting: of outlet structures of deten- 
uce channel degradation to 
doumial bg as ‘well as control peak discharge 
rates. Detention basins also serve to reduce wash 
loads. A method is provided for sizing detention 
basin outlet structures so that the detention time is 
sufficient to attain a preselected trap efficiency. 
Data from two small watersheds with detention 
basins were used to derive the trap efficiency and 
detention time curves. (Author’s abstract) 
W89-08116 


5. WATER QUALITY 


5A. Identification Of Pollutants 


GROUND-WATER QUALITY IN EAST-CEN- 
TRAL NEW JERSEY AND A PLAN FOR SAM- 
PLING NETWORKS, 

Geological Survey, Trenton, NJ. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
W89-07004 


ECONOMIC COMPARISON OF TWO TYPES 
OF AUTOMATIC WATER-QUALITY MONI- 


TORS, 
Geological Survey, Columbus, OH. Water Re- 


sources Div. 
For primary bibliographic entry see Field 7B. 
W89-07063 


RECONNAISSANCE Leak ga OF 


TION DRAINAGE IN BOWDOIN NATIONAL 
WILDLIFE REFUGE AND ADJACENT AREAS 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


OF THE MILK RIVER BASIN, NORTHEAST- 
ERN MONTANA, 1986-87 

Geological Survey, Helena, MT. Water Resources 
Div. 


LH. Lambing, W. E. Jones, and J. W. Sutphin. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources oe moe Report 87-4243, 
1988. 71p, 13 fig, 22 tab, 46 ref. 


Descriptors: *Bottom sediment, 
runoff, *Montana, *Aquai uatic life, *Irrigation effects, 
*Wildlife habitats, *Water pollution sources, 
*Water quality, Sediment contamination, Path of 
pollutants, Bioaccumulation, Bowdoin National 
Wildlife Refuge, Milk River, Arsenic, Selenium, 
Uranium, Vanadium, Boron, Cadmium, Zinc, Ra- 
diation, Pesticides. 


*Agricultural 


Concentrations of trace elements, radiochemicals, 
and pesticides in the Bowdoin National Wildlife 
Refuge lakes generally were not substantially 
larger than those in the water supplied from 
Dodson South Canal or in irrigation drainage. 
Concentrations of arsenic (47 micrograms/L), ura- 
nium (43 microg/L), and vanadium (51 microg/L) 
in Dry Lake Unit, and boron (1,000 microg/L) in 
Lake Bowdoin were notably larger than at other 
sites. Zinc concentrations in an irrigation drain (56 
microg/L) and two shallow domestic wells (40 and 
47 microg/L) were elevated relative to other sites. 
Concentrations of gross alpha radiation (64 pico- 
curies/L) and gross beta radiation (71 picocuries/ 
L) were elevated in Dry Lake Unit. Pesticides 
concentrations at all sites were 0.08 microg/L or 
less. Water use guidelines concentrations for 
boron, cadmium, uranium, zinc, and gross alpha 
radiation were slightly exceeded at several sites. In 
general, trace-constituent concentrations measured 
in the water do not indicate any potential toxicity 
roblems in Bowdoin National Wildlife Refuge; 
owever, highwater conditions in 1986 probably 
caused dilution of dissolved constituents compared 
to recent dry years. Trace element concentrations 
in bottom sediments of the refuge lakes were gen- 
erally similar to bac concentrations in the 
soils. The only exception was Dry Lake Unit, 
which had concentrations of chromium (99 micro- 
grams/g), copper (37 microg/g), — (37 
microg/g), vanadium (160 microg/g), and zinc 
(120 microg/g) that were about double the mean 
background concentrations. The maximum seleni- 
um concentration in bottom sediment was 0.6 
microg/g. Pesticide concentrations in bottom sedi- 
ments were less than analytical detection limits at 
all sites. With few tions, concentrations of 
trace elements and pesticides in biota generally 
were less than values known to produce harmful 
effects on growth or reproduction. (Lantz-PTT) 
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P. A. Johnson, and D. G. Lord. 
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1987. 42p, 5 tab, 34 ref. 
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ARCHEM, a computer program written in FOR- 


TRAN 77, is designed primarily for use in the 
routine geochemical interpretation of low-ionic- 


91 


strength, acidic waters. On the basis of chemical 
analyses of the water, and either laboratory or field 
determinations of pH, temperature, and dissolved 
oxygen, the program calculates the equilibrium 
distribution of major inorganic aqueous species and 
of i — aluminum complexes. The concentra- 
tion of the organic anion is estimated from the 
dissolved organic concentration. Ionic ferrous iron 
is calculated from the dissolved oxygen concentra- 
tion. Ionic balances and comparisons of computed 
with measured specific conductances are per- 
formed as checks on the analytical accuracy of 
chemical analyses. ARCHEM may be tailored 
easily to fit different sampling protocols, and may 
be run on multiple sample analyses. (Author’s ab- 


stract) 
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SELENIUM CONCENTRATIONS IN LEAF MA- 
TERIAL FROM ASTRAGALUS OXYPHYSUS 
(DIABLO LOCOWEED) AND ATRIPLEX LEN- 
TIFORMIS (QUAIL BUSH) IN THE INTERIOR 
COAST RANGES AND THE WESTERN SAN 
JOAQUIN VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

J. A. Izbicki, and T. F. Harms. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4066, 
1986. 14p, 5 fig, 2 tab, 34 ref. 


Descriptors: *Bioindicators, *Bioaccumulation, 
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fornia, Locoweed, Quail bush, San Joaquin Valley, 


Leaf material from selenium accumulating plants 
was collected and analyzed for selenium to obtain 
a relative indication of selenium concentrations in 
soils and identify sites suitable for further soil 
study. Selenium concentrations of 14 samples of 
leaf material from Astragalus oxyphysus ranged 
from 0.08 to 3.5 —— dry weight and had a 
median concentration of 0.25 microg/g. Five repli- 
cate samples of A. oxyphysus had a mean selenium 
concentration of 0.22 microg/g and a standard 
deviation of 0.07. Selenium concentrations of 17 
samples of leaf material from Atriplex lentiformis 
ranged from 0.08 to 7.5 microg/g and had a 
median concentration of 0.35 microg/g. As a gen- 
eral guideline, the National Academy of Sciences 
recommends a maximum safe tolerance level of 2 
microg/g of selenium in animal feeds. One sample 
of A. oxyphysus, collected in the Panoche Creek 
drainage, exceeded 2 mcirog/g. Three samples of 
A. lentiformis, collected in Klipstein Canyon, 
Tumey Fan, and Panoche Fan, equaled or exceed- 
ed 2 microg/g. These sites may be suitable. (Au- 


APPLICATION OF TECHNIQUES TO IDENTI- 
FY COAL-MINE AND POWER-GENERATION 
EFFECTS ON SURFACE-WATER QUALITY, 
SAN JUAN RIVER BASIN, NEW MEXICO AND 
COLORADO, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

C. L. Goetz, C. G. Abeyta, and E. V. Thomas. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4076, 
1987. 80p, 34 fig, 12 tab, 25 ref. 
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solved solids, Suspended sediment, Surface waters, 
Water quality, Urbanization. 


Numerous analytical techniques were applied to 
determine water quality changes in the San Juan 
River basin upstream of Shiprock, New Mexico. 
Eight techniques were used to analyze hydrologic 
data such as: precipitation, water quality, and 
streamflow. The eight methods used are: (1) Piper 
diagram, (2) time-series plot, (3) frequency distri- 
bution, (4) box-and-whisker plot, (5) seasonal Ken- 
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dall test, (6) Wilcoxon rank-sum test, (7) SEASRS 
procedure, and (8) analysis of flow adjusted, spe- 
cific conductance data and smoothing. Post-1963 
changes in dissolved solids concentration, dis- 
solved potassium concentration, specific conduct- 
ance, suspended sediment concentration, or sus- 
pended sediment load in the San Juan River down- 
stream from the surface coal mines were examined 
to determine if coal mining was having an effect on 
the quality of surface water. None of the analytical 
methods used to analyzed the data showed any 
increase in dissolved solids concentration, dis- 
solved potassium concentration, or specific con- 
ductance in the river downstream from the mines; 
some of the analytical methods used showed a 
decrease in dissolved solids concentration and spe- 
cific conductance. Chaco River, an ephemeral 
stream tributary to the San Juan River, undergoes 
changes in water quality due to effluent from a 
power generation Tacility. The discharge in the 
Chaco River contributes about 1.9% of the aver- 
age annual discharge at the downstream station, 
San Juan River at Shiprock, NM. The changes in 
water quality detected at the Chaco River station 
were not detected at the downstream Shiprock 
station. It was not possible, with the available data, 
to identify any effects of the surface coal mines on 
water quality that were separable from those of 
urbanization, agriculture, and other cultural and 
natural changes. In order to determine the specific 
causes of changes in water quality, it would be 
necessary to collect additional data at strategically 
located stations. (Author’s abstract) 
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REFINEMENT OF COLUMN SETTLING TEST 
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POLLUTION INVESTIGATION OF A TRIAS- 
SIC SANDSTONE AQUIFER: THE ROLE OF 
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Sheffield Univ. (England). Dept. of Geology. 
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PROBLEMS IN THE ANALYSIS OF SOLID 
WASTE EXTRACTS DERIVED FROM LEACH- 
ING TESTS, 
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M. P. Maskarinec, and C. W. Francis. 


IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
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posal, Toxicity, Heavy metals, Inductively coupled 
plasma spectrometry, Symposia, Fate of pollutants. 


Several commonly used leaching tests are dis- 
cussed. Although the EPA regulatory tests are 
most widely used, the extraction procedure and the 
toxic characteristic leaching procedure are also 
discussed. Because the toxic characteristic leaching 
procedure extract must be analyzed for a wide 
variety of compounds, the analytical limitations are 
discussed with respect to these extracts. The toxic 
characteristic leaching procedure, like the extrac- 
tion procedure, uses an aqueous acetate system as 
the extraction fluid. However, the character of the 
final extract is frequently dominated by the waste 
itself. For example, the final pH may be anywhere 
between 2 and 12. Regardless, the extract will 
contain a significant concentration of acetate, and 
this fact introduces a new set of problems with the 
required analyses. To determine the mobility of 
toxic heavy metals, atomic absorption spectrome- 
try was most often used and accurate analyses 
were entirely possible. The newer technique of 
inductively coupled plasma spectrometry, al- 
though much less expensive than atomic absorp- 
tion spectrometry, easily resulted in inaccurate 
data. With respect to volatile organic analysis, 
using the purge and trap technique, the accuracy 
of the overall method depends on the efficiency of 
stripping from the water and recovery from the 
trap after heating. The problems associated with 
the analysis of semivolatile organics defy simple 
solutions. It is clear that analysis of solid waste 
extracts is not equivalent to analysis of normal 
water samples. Significant inaccuracies may result 
if solid waste extracts are analyzed as such. It is 
clear that close interaction between the extraction 
and analysis personnel is required to ensure accu- 
rate and precise results. (See also W89-07234) 
(Miller-PTT) 
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NOAA GULF OF MEXICO STATUS AND 
TRENDS PROGRAM: TRACE ORGANIC CON- 
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sia, Fate of pollutants, Polycyclic aromatic hydro- 
carbons, Symposia. 


During the first of several years of this program, 
oyster and sediment samples were collected from 
three stations at each of fifty sites in the Gulf of 
Mexico. Individual stations at each site were from 
100 to 1000 meters apart. Known point-sources of 
pollutants were avoided. The concentrations of 
polycyclic aromatic hydrocarbons, polychlorinat- 
ed biphenyls, and pesticides were determined at 
each station within the site. Sediment grain size, 
total organic carbon and coprostanol concentra- 
tions and oyster lipid weights were also deter- 
mined. To analyze organic compounds in the sam- 
ples, a rigorous and lengthy analytical protocol 
was closely followed. The oyster and sediment 
samples were screened for fifteen chlorinated hy- 
drocarbon pesticides and approximately 90 individ- 
ual polychlorinated biphenyl congeners. The total 
polycyclic aromatic hydrocarbons concentration in 
the sediments (145 samples) ranged from below the 
quantitation limit of 5 ng/g to a high of 37,000 ng/ 


g Concentrations at this high range were only 
‘ound at one site; the next highest concentration 
was 4,500 ng/g. The PAH concentration in oysters 
(105 samples) ranged from below the quantitation 
limit of 20 ng/g to a high of 16,000 ng/g. The 
highest concentration was at the same site as the 
highest sediment PAH concentration. The sedi- 
= coprostanol concentration ranged from 47 to 

ng/g. Coprostanol is a tracer for sewage 
an e lack of any ap; t correlation be- 
tween coprostanol and PAH indicates the major 
source of the PAH is not sewage. In most cases, 
the oysters were found to accumulate chlorinated 
hydrocarbons to concentrations significantly 
higher than the surrounding sediment. ugh not 
all analyses were complete, the following trends in 
chlorinated hydrocarbons have been noted: (1) the 
main chlorinated compounds accumulated by oys- 
ters are dieldrin, chlordane and related com- 
pounds, DDTs and eee 8 biphenyls, and 
(2) concentrations of chlorinated hydrocarbon pes- 
ticides in sediments typically oy nt from less than 
1 to 5 ppb, with most sediments having less than 1 
ppb. PCB concentrations were generally higher 
than the pesticides. (See also W89-07234) (Miller: 


PTT) 
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ARSENIC COMPOUNDS IN WATER AND OR- 
GANISMS: ANALYSIS AND TOXICITY, 

Texas A and M Univ., College Station. Dept. of 
Chemistry. 
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Regulations, Symposia. 


Analytical methods that now exist to allow the 
identification and quantification of arsenic com- 
pounds in environmental samples are discussed. 
The common inorganic forms of arsenic in the 
environment, arsenite and arsenate, can be deter- 
mined by electrochemical techniques, by the hy- 
dride generation technique, and by chromatogra- 
phic methods. Simple methylated arsenic com- 
pounds (methylarsonic acid, dimethylarsinic acid, 
trimethylarsine oxide) can be identified and quanti- 
fied by chromato hy and by hydride genera- 
tion. More complex and involatile arsenic com- 
pounds present in nature (arsenobetaine, arseno- 
choline, arsenoriboses, arsenolipids) require Tigi 
aa os cee for their — and quanti! 
tion. Suc’ task has become much 
simpler by the use ee arsenic-specific detectors for 
liquid chromatographs. These detectors (plasma 
emission spectrometers, graphite furnace atomic 
absorption ~pumatinntents raph nd only to arsenic- 
a analytes and r hay simplify the chromat- 
gram and the a ep mn procedure. The 
casket detection limits of these molecule-specific 
techniques are in the low nanogram range under 
favorable conditions. These methods must be 
widely used to generate the data base required for 
the scientifically sound risk assessments and well- 
focused and effective regulatory action. The liquid 
chromatograph-graphite furnace atomic absorption 
spectrometer system matches the continuous flow 
from the chromatographic column with the discon- 
tinuously operating graphite furnace. Two types 
have been developed, but a commercial system is 
not available. An autosampler can be used to 
couple an liquid chromatograph to a graphite fur- 
nace atomic absorption spectrometer. A short-term 
assay system for prenatal toxins generated as by- 
products of engineering processes including mate- 
rial processing and manufacture, specialty chemi- 
cal synthesis, and fossil fuel mining has been de- 
signed. With this assay system, the principal prena- 
tal toxicants in the environment can be identified. 
Cost-effective engineering practices could subse- 
quently be devised that — exposure to prena- 
tal toxic compounds. Toxicity indices must join 
other engineering parameters, such as pressure and 
temperature, in the design of production and man- 





ufacturin 
(Miller- 
W89-07265 


technologies. (See also W89-07234) 


MONONUCLEAR AND POLYNUCLEAR ALU- 
MINUM SPECIATION THROUGH DIFFEREN- 
TIAL KINETIC REACTIONS WITH FERRON, 
Oak = National Lab., TN. Environmental Sci- 


ences Di 
For primary bibliographic entry see Field 2K. 
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BLE APPLICATION AS A QUALITY CON- 
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ciety, Washington, DC. 1987. p. 149-150. 
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The stability of various Al forms in natural field 
audit samples was evaluated. The objective of this 
experiment was to establish a reliable quality con- 
trol standard for the measurement of inorganic and 
organically-complexed monomeric Al species. No 
adequate synthetic standard for hay cep Poel 
plexed Al has been reported to date. One 
surface water which was used as a natural field 
audit, Big Moose Lake (Adirondack Mountains, 
NY), was evaluated. This natural audit sample was 
selected due to the measurable amounts of inorgan- 
ic and organic monomeric Al present. A large 
— Big Moose Lake water was collected 
and shipped to a laboratory for processing. The 
sample was filtered through a 0.45 micron filter. 
Tee cae as Sea ee 
subsequent aliquot preparation. The Big Moose 
audit sample was analyzed for total and organical- 
ly-bound monomeric Al concentrations by p 
technol violet colorimetric determination on a 
injection analyzer. An analysis of the aveslates 
was performed to determine if the Al concentra- 
pce se sect nynetey Nera” orgy ns 
— significantly over time and to identify 
type of storage container was most effective 
is preserving sample stability. Acceptable control 
fieslts for each Saitiek wane act @2 + or - 10% of 





window. These results indicate that a natural audit 
sample may be employed as a quality control 
age for the measurement of Al in this particu- 

lar analytical scheme. (See also W89-07234) 
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Descriptors: *Pollutant identification, *Chemical 
analysis, *Acid rain effects, *Aluminum, Path of 
pollutants, Youden’s Ruggedness Test, Chemical 
speciation, Performance evaluation, Surface water. 


A Workshop on Analytical Methodology and 
Quality Assurance Protocols for the National Sur- 
face Water Study was held in Denver, Colorado to 
review the proposed procedures for use in a survey 
to, among other things, elucidate the factors that 
affect the availability of aluminum to aquatic sys- 
tems. The workshop participants identified six 
methods of aluminum speciation that have been 
used to quantify the various aluminum fractions. 
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They recommended that a rigorous methods inter- 
—— be conducted in order to correlate the 
its obtained from different procedures and to 
help determine which method(s) is most appropri- 
ate for aluminum speciation studies. The anal 
procedures that were identified include the follow- 
ing: (1) oxine extraction, (2) oxine extraction with 
reliminary dialysis, (3) | lion fluorescence, 
4) Chelex resin batch i a (5) pyrocate- 
chol violet aes. a und/free fluo- 
ride method. These 


separation and detection pro- 
vide information on the chemical forms of alumi- 
num present in freshwater systems. The focus of 
pr seage werd np ope yapior sarpaten 

ffect aluminum and to conduct exten- 


, he te 
pomp a oy = i a ego 
literature. Bias and precision data have been ob- 
tained for each method selected using both analyte 

ikes of natural samples and synthetic solutions. 

‘ouden’s Ri Test is being used to evalu- 
ate the g conditions that are most 
important to control in order to achieve reliable 
results. The concentration levels of interferring 
species will be varied for each method in order to 
develop a quantitative assessment of the magnitude 
of aluminum concentration error that can poten- 
tially be introduced. Most of the preliminary meth- 

work has been 


OCCURRENCE AND DISTRIBUTION OF 
VOLATILE ORGANIC COMPOUNDS UNDER 
DIFFERENT WIND AND SAMPLING CONDI- 
TIONS IN THE LOWER CALCASIEU RIVER, 
LOUISIANA, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Di 


iv. 
For primary bibliographic entry see Field 5B. 
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The Institute for Ecological Chemistry (Munich, 


vironmental Profile Analy- 
sis’ pe hae net one oe 


for their environmental beha —— 
of the foll “0) ‘bio-accum 
in algae, (2) bioeccemselation | in fish, (3) retention, 


and excretion in rats (warm-b! 
animals), (4) degradation, transformation and accu- 
mulation in activated _ Sludge (microbial process), 





series of more than one hundred compounds, be- 
longing to widely different classes of compounds 
and displaying widely different application pat- 
terns and physicochemical properties, has been 
tested so far. The test data for all of the parameters 
of the five tests can be graphically presented creat- 
ing a profile of parameters. The profile of the 
unknown materials is compared with the profile of 
compounds which are known to impose a burden 
on the environment. Potentially hazardous material 
is identified by similarities of the profiles and addi- 
tional investigations should performed. 
Through this comparison of profiles, the ecotoxi- 
cological profile analysis allows a quick recogni- 
tion of Be) Mille PTT) ly hazardous chemicals. (See also 
W89-07234) (Miller-PTT) 
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ISOMERS IN PCB MIXTURES AND ENVI- 
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A method based on activated carbon for the deter- 
mination of 17 aryl hydrocarbon hydroxylase- 
active polychlorinated biphenyls (AHH-active 
PCBs) in environmental matrices and other materi- 
als is a logical extension of other routine method- 
—- for the determination of polychlorinated 
bip yls. Samples of tissue are first. mixed and 
blended with 4-5 times their weight of anhydrous 
sodium sulfate. Reactive extraction of the tissue 
mixture is carried out in a glass column packed 
first with 20 g 40% sulfuric acid-silica gel, then 10 
g potassium silicate, and lastly with the sample/ 
pA. me sulfate mixture. Internal standard, poly- 
chlorinated es aheopes TUPAC 30 (for isomer 
specific polyc'! ted biphenyl analysis) and/or 
13C-3-3’,4,4’-tetrachlorobipheny! (for gas chroma- 
tography/mass spectrophotometric determination 
of aryl hydrocarbon hydroxylase-active polychlo- 
rinated henyls) are added to the top of the 
pg traction is commenced with 200 ml 
pao in hexane. After rotary 
aporation, final enrichment of total polychlori- 

mtd pn is carried out on a column contain- 
acid-silica gel, over 5.0 g activated 

silica gel. Polychlorinated biphenyls are recovered 
with 43 ml 0.5% benzene in hexane with subse- 
quent rotary evaporation to 10 ml. The resulting 
sample is quantitatively divided into two portions, 
one for isomer specific method and the other for 
enrichment of aryl hydrocarbon hydroxylase- 
active polychlorinated isomers. Separation of aryl 
hydrocarbon hydroxylase-active isomers from the 
total mixture of isomers is accomplished by appli- 
cation of the aliquot from silica gel procedure onto 
the carbon/glass fibers column. The column is then 
—— sequentially with 100 ml each of 10% and 
dichloromethane in hexane and then in the 
band. flow direction with toluene. The bulk of 
the Pg ng sore biphenyl isomers are collected 
in fraction. Approximately 50 isomers, 
about 80% of which are di-ortho chlorine substi- 
tuted, are recovered in the second fraction and 
only the non- and mon-ortho chlorine substituted 
isomers are recovered in the toluene fraction. The 
17 aryl hydrocarbon hydroxylase-active isomers 
are determined by capillary gas chromatography/ 
ECD on the second and third fractions from the 
carbon procedure. (See also W89-07234) (Miller- 
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Samples from 26 different streams in two catch- 
ments from the Muskoka-Haliburton region of On- 
tario, Canada were analyzed for total monomeric 
and organic monomeric aluminum using an auto- 
mated catechol violet ion-exchange procedure. An 
intercomparison with the dialysis speciation 
method has shown that the automated method 
deviates by only 6% from an older dialysis specia- 
tion procedure when estimating inorganic mono- 
meric aluminum. From the inorganic monomeric 
aluminum estimates, pH, sulfate, total fluoride and 
ionic strength estimates were made of Al(3+). The 
program for calculating inorganic monomeric alu- 
minum speciation compares well with other avail- 
able programs. Because of the poor predictability 
of Al(3+) at low pHs, in organic rich waters, 
attempts have been made to develop improved 
models. The Backes and Tipping model predicts 
organically complexed aluminum in solution as a 
function of pH, dissolved organic carbon and pAl, 
whereas the Cronan model predicts pAL as a 
function of solution pH and the fractional loading 
of the solid phase carboxyl groups with aluminum. 
If it is assumed that the fractional loading of the 
solution phase dissolved organic carbon with alu- 
minum is the same as that of the solid phase then 
the Cronan model should also be applicable to 
aqueous phase measurements. The similarity in 
structure between the models and their relative 
success in predicting p(Org-Al) or pAl suggested 
that an additive log-linear model would be most 
successful with this database. The Cronan model 
has the most constraints on the parameters and was 
the least successful model in its original form. (See 
also W89-07234) (Miller-PTT) 
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Concentrations of polynuclear aromatic hydrocar- 
bons in oysters were determined seasonally by 
sampling three stations at four sites in Galveston 
Bay (Texas). The four sites were Houston Yacht 
Club, Todd’s Dump, Confederate Reef, and Hanna 
Reef. The individual polynuclear aromatic hydro- 
carbons measured were naphthalene, 2-methyl- 
naphthalene, 1-methylnaphthalene, biphenyl, 2,6- 
dimethylnaphthalene, acenaphthene, fluorene, 
phenanthrene, anthracene, 1-methylphenanthrene, 
fluoranthrene, pyrene, benz(a)anthracene, chry- 
sene, benzo(e)pyrene, benzo(a)pyrene, perylene, 
and dibenz(a,h)anthracene. Pyrene had the single 
highest value at 537 ppb, while 
dibenz(a,h)anthracene was never above the limit of 
the quantitation (LOQ = 20 ppb). Each analyte 
was below the LOQ in at least one sample. Fluor- 
anthrene had the highest mean concentration over 
the entire study at 129 ppb. The mean concentra- 
tion of 1-methylnaphthalene, biphenyl, 2,6-dimeth- 
yl-naphthalene, acenaphthene, fluorene, anthra- 
cene, benz(a)anthracene, benzo(e)pyrene, 
benzo(a)pyrene, perylene, and 
dibenz(a,h)anthracene were all below the LOQ. 
Total polynuclear aromatic hydrocarbons ranged 
from 1483 ppb to 117 ppb with an overall mean 
value of 521 ppb. Houston Yacht Club and Con- 
federate Reef showed the highest loads of total 
polynuclear aromatic hydrocarbons, while Todd’s 
Dump and Hanna Reef were much lower. The two 
more contaminated sites had finite variations in 
total analyte concentration within the four sam- 
pling times. Confederate Reef oysters were very 


high in total polynuclear aromatic hydrocarbons 
during the cold months and somewhat lower 
during the warmer months. Houston Yacht Club 
showed this effect to a lesser extent. Todd’s Dump 
and Hanna Reef total aromatic concentrations 
were less seasonal. (See also W89-07234) (Miller- 
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COMPOSITION AND CONSEQUENCES OF 
ALUMINUM IN WATER AND BEVERAGES, 
Bjorksten Research Foundation, Madison, WI. 

For primary bibliographic entry see Field 5B. 
W89-07322 
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Descriptors: *Chlorination, *Byproducts, *Pollut- 
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Chromatography, Extractions, Symposia. 


A preliminary procedure for the quantitative anal- 
ysis of chlorinated acetic acids was developed 
which involves a liquid-liquid extraction at low 
pH, esterification with diazomethane, and analysis 
by capillary column gas chromatography with 
electron gas capture detection. Previous investiga- 
tors have used similar procedures for chlorinated 
acetic acids. The method presented has also been 
applied to tap water samples. Results are also 
reported for chloral hydrate and 1,1,1-trichloro- 
propanone because it appears feasible to analyze 
for these compounds on the same chromatogram. 
Details of further methods development and more 
complete data on recoveries, accuracy and preci- 
sion and detection limits are also included. Prelimi- 
nary studies have been made on the three acids at 
spike levels of 5 and 50 microg/L in reagent water. 
The recoveries ranged from 80 to 100%. Recover- 
ies have not yet been determined for chloral hy- 
drate and 1,1,1-trichloropropanone. Further meth- 
ods development and evaluation activities planned 
include: (1) possible simplification of the acid pro- 
cedure, (2) a determination of which other analytes 
may be included, (3) definitive studies on recover- 
ies, precision, detection limits, stability and preser- 
vation, (4) evaluation of techniques for the dihaloa- 
cetonitriles and, (5) participation in field surveys. 
(See also W89-07234) (Miller-PTT) 
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tration, Toxicity, Symposia. 


For determination of the bio-available fraction of 
heavy metals in waters, a variety of physico-chem- 
ical methods have been investigated, including 
electroanalysis, chelating resin chromatography, 
dialysis, ultrafiltration, and liquid-liquid extraction. 
Computer modeling can also be used if the sample 
is a well-defined experimental water or if major 
elements, such as Ca and Mg, are being studied. 
For trace metals in natural waters, however, com- 
puter modeling is of limited use because the nature 
and concentrations of the dominant ligands are 
usually unknown. The most bioavailable, or toxic, 
form of a heavy metal is the free metal ion. Elec- 
troanalysis is a powerful technique for the study of 
trace element speciation and can be applied to 
about 30 elements. Labile metal consists of free 
metal ion and metal that can dissociate in the 
electrochemical double layer from complexes and 
colloidal particles and, hence, be deposited in the 
mercury electrode. For natural waters, anodic 
stripping voltammetry in the technique usually 
used, and it has been applied to labile/inert meas- 
urements of Cu, Pb, Cd, Zn, Mn, Cr, Ti, Sb and Bi. 
A vexing problem is the use of anodic stripping 
voltammetry for lability measurements in natural 
waters is the adsorption of organic matter on the 
electrode. Fouling of the electrode by adsorbed 
material interferes with the deposition of metal 
ions and leads to erroneously low labile fractions. 
A very convenient ion exchange technique for 
determining the toxic fraction of copper in natural 
waters has recently been reported. A pre-packed 
column of chromatographic-grade cation exchange 
resin with aluminum hydroxide precipitated within 
the resin pores removes a fraction of copper from 
both sea and freshwater that is close to the 
toxic fraction. The column can be used to integrate 
labile copper in a continuous flow system, or in an 
in situ monitoring instrument. The adsorbed 
copper can be eluted from the column with 0.02 M 
diethylenetriamine pentaacetic acid, without re- 
moving aluminum or affecting column perform- 
ance. In addition, lipid-soluble copper complexes 
are adsorbed quantitatively on the column, and can 
be selectively eluted with methanol. (See also 
W89-07234) (Miller-PTT) 
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EVALUATION OF HEMATOLOGICAL PA- 
RAMETERS AND GILL ATPASE AS INDICA- 
TORS OF CADMIUM EXPOSURE TO FISH, 
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The use of selected hematological parameters and 
gill adenosine triphosphate (ATPase) enzymes as 
indicators of trace metal exposure to aquatic orga- 
nisms was investigated. The comparative activity 
of gill ATPase was evaluated in fathead minnows 
(Pimephales promelas), golden shiner (Noteni- 
gonus chrysoleucas) and bluegill sunfish (Lepomis 
macrochirus) exposed to 0, 1, 10, and 100 microg 
Cd/liter. Exposure of these teleosts to cadmium 
for 48 hours resulted in a concentration-related 
increase in cadmium gill content. A differential 
response in gill ATPase activity of the three fish 
species also was observed. Basal Na/K ATPase 
activity was lowest in golden shiner (1.01 micro- 
moles Pi/mg protein/hr) and highest in bluegill 





sunfish (1.46 micromoles Pi/mg protein/hr). While 
a stimulation of Na/K ATPase activity was ob- 
served at an exposure concentration of 1 microg 
Cd/liter in the fathead minnow and bluegill sun- 
fish, inhibition of enzymatic activity was observed 
at higher exposure concentrations (10 and 100 
microg Cd/liter). Gill Na/K ATPase activity in 
golden shiner was not significantly influenced by 
cadmium exposure. The observed insensitivity of 
ATPase in shiner appeared related to background 
and accumulated concentrations of cadmium in gill 
tissue. (See also W89-07234) (Miller-PTT) 
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=— analyzer, Symposia, Air-water interfaces, 
ulfur dioxide, Detection limits. 


Membrane-based diffusion scrubbers have been de- 
veloped to determine levels of trace atmospheric 
gases such as nage ag hydrogen peroxide 
and sulfur dioxide. These devices represent an 
ideal interface between a gaseous sample and a 
continuous liquid phase analyzer. Specific fluoro- 
metric anal procedures for these gases have 
already been developed and, coupled to the diffu- 
sion scrubber, ily yield sub-ppbv detection 
limits. The heart of the diffusion scrubber is a 
narrow bore thin wall porous inert membrane tube 
which is filled with a nylon monofilament or 
quartz fiber to reduce the bore volume. The fila- 
ment-filled membrane tube, concentrically dis- 
posed within a Tefion tube, constitutes the diffu- 
sion scrubber. In — sample air flows 
through the pores of the membrane Into the scrub- 
ber liquid flowing countercurrent through the 
pores of the membrane tube. Suitable fluorogenic 
reagents that reach specifically with the analyte of 
interest are then added to the scrubber effluent 
downstream and the fluorescent product is moni- 
tored by a fluorometer. For fermelditigde, water is 
used as the scrubber solution and Nash reagent 
(ammonium, acetate, acetic acid and acetylace- 
tone) is added to the scrubber effluent. For hydro- 

gen peroxide, water is used as the scrubber liquid. 
For sulfur dioxide, a very dilute solution of formal- 
dehyde is used as the scrubber solution. The air 
sampling/calibration portion of all three instru- 
ments is the same. By using teflon solenoid valves 
controlled by a microprocessor governed timer, 
the instrument samples either ambient air, zero air 
or a calibration source containing a known concen- 
tration of the analyte gas. All three instruments 
have been extensively field tested and detection 
limits are quoted. (See also W89-07234) (Miller- 


PTT) 
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EFFECTS OF CHEMICAL EQUILIBRIA AND 
KINETICS ON THE BIOAVAILABILITY AND 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Identification Of Pollutants—Group 5A 


The use of differential pulse anodic stripping vol- 
tammetry was investigated as a means of measur- 
ing the toxic fraction of cadmium in waters of low 
(25 mg/L) and high (220 mg/L) alkalinity, as 
CaCO3, which represents a range characteristic of 
many natural waters. Bee aim of this research was 
to see if what ed to be chemically labile or 
free cadmium in laboratory studies, as determined 
by differential pulse — striping voltammetry, 
was the same fraction o' f cadmium was toxic to 
fish in toxicol studies. Chemical experiments 
were conducted to determine the time required for 
cadmium activity to reach equilibrium upon being 
added as cadmium sulfate to a hard, alkaline water. 
Chemical equilibrium was reached after 48 hours 
as determined by stabilized cadmium activity, 
measured by differential pulse anodic stripping vol- 
tammetry. In performing toxicity tests, toxicolo- 
gists have generally assumed relatively instantane- 
ous kinetics and equilibrium in their bioassay sys- 
tems. These data demonstrated that chemical equi- 
librium is not instantaneous and might significantly 
affect bioassay results. The chronic values derived 
for labile cadmium in aged hardwater experiments 
are identical to those derived for labile cadmium in 
relatively non-complexing softwater experiments 
even though the waters differed greatly in com- 
plexing capacity and the presence of ligands. 
‘ore, these experiments demonstrate that dif- 
ferential pulse anodic stripping voltammetry can 
be used to measure the concentrations of biologi- 
cally available and/or toxic concentrations of cad- 
mium irrespective of the different complexing ca- 
pacities of natural waters. They also reveal that 
chemical kinetics and the time to achieve chemical 
equilibrium can affect bioassay results, which 
should be considered in laboratory, field and efflu- 
1 cane (See also W389-07234) (Miller-PTT) 
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The sulfur chemistry of lake sediments that record 
changes in sulfur deposition histories were studied; 
percent sulfur, sulfur in organic and inorganic frac- 
tions, and 34S/32S isotopic compositions were 
measured. Initial findings show that pyrite (FeS2) 
is a major component of many recent lake sedi- 
ments. Pyrite is formed in the high-iron lake sedi- 
ments where anaerobic sulfate reducing bacteria 
actively produce sulfides. Sulfate sawn are a = 
in determining the activities of these 

the recent sulfate increases are sufficient to = 
widespread stimulation of sulfide production in 
many lake sediments. eeepes fractionation during 
sulfate reduction causes sulfides to be depleted in 
34S and have low delta 34S values. Addition of 
sulfides to sediments increases total %S, amounts 
of inorganic sulfur species (FeS, FeS2, H2S) and 
results in shifts toward lower delta 34S values. 
These changes were used to estimate historical and 
contemporary contributions to the sulfur record in 
sediments. The focus is on lakes remote from 
smelters and other local sources of anthropogenic 
sulfur. Ores from such lakes show considerable 
variation in sediment delta 34S and %S profiles 
even when sulfate loading histories are similar. 
This heterogeneity suggests that the sulfate reduc- 
tion process varies between lakes. It is possible that 
— sulfate reduction adds sulfur to older por- 
tions of sediment cores, overprinting the historical 
record with a contemporary pattern of S accumu- 
lation. (See also W89-07234) (Author’s abstract) 
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*Sediments, *Trace elements, Resins, Chemical 
analysis, Copper, Lead, Zinc, Nickel. 

To evaluate current extraction methods and to 


proced 
were investigated. Sequential extraction, involving 
multiple selective reagents sequential 


was the focus. Major geochemical phases 


binding i 
bonate, (3) oxide, ri osgania/ 
cate. Extracts were analyzed by either 
pcre or inductively coupled plasma emission 
y. 





may be an effective imi 
oiler during extractions. (See also 'W89-07234) 
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IN: Preprints of Papers Presented at the 194th 
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viruses, Water sampling, Gene probes, Wells. 


Cas -of Gy nus aera 6 oe 
P testing of non- 
disinfected groundwater supplies, is discussed. 
re hag lies should not contain enteric viruses 

do they have a likelihood of containing infec- 
com virus. Gene | oe robes of poliovirus type | and 
hepatitis A virus have been employed to screen 
groundwater supplies quickly for enteroviruses. 
All samples collected were assayed on the BGM 
cell line to determine the effectiveness of the gene 
probes in enterovirus detection in water. More 
than 50 groundwater wells were tested and entero- 
virus was found in almost 30% of the samples. 
Many of the samples did not contain coliform 
bacteria and several were used as a source of 
drinking water. All samples that were positive in 
cell culture were also positive by gene probe anal- 
ysis. In three cases, gene probe yses were 
positive but viruses were not detected by cell 
culture. This could be due to the failure of viruses 
in the sample to grow in the selected cell line, the 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—ldentification Of Pollutants 


inactivation of the viruses, or false positive results. 
Since all three samples were known to be influ- 
enced by septic tank contamination, the first two 
explanations seem more likely. (See also W89- 
07234) (Miller-PTT) 
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Descriptors: *Water analysis, *Path of pollutants, 
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A simple modification to the gravity-flow Chelex 
column methods, which uses a peristaltic pump to 
precisely control column residence time (tr) allows 
measurement of labile metal at many values of tr 
and provides considerably more detailed informa- 
tion on the behavior of trace metals in natural 
waters. Trace metal lability data for several West- 
ern United States waters are presented along with 
the results of an experiment that compared four, 
slightly different, waters using measurement of la- 
bility at 4 values of tr for each water. Data demon- 
strate the precision and ease of use associated with 
the controlled-flow rate column method. The anal- 
ysis of post-column samples, rather than attempt- 
ing to recover metals from the Chelex resin, mini- 
mizes problems due to contamination and allows 
the elution of multiple samples when waters are 
similar. Lability data determined at single tr values 
are presented for two typical mine drainage waters 
from the Rocky Mountain region, and anaerobic 
reducing water from sediment-water microcosms. 
Data from the microcosms indicate that trace 
metals are less labile under reducing conditions 
despite increases in total metal concentrations. 
Single tr lability data for several different bioassay 
waters indicate some of the problems in comparing 
continuous water concentretion variables with de- 
rived toxicological parameters such as the LC-5O, 
and the need for measurement of lability at multi- 
ple tr values, especially at tr < 1s. Data from the 
South Platte River experiment show that the multi- 
ple tr lability provides considerably more informa- 
tion on the lability behavior of trace metals. For 
those metals that reach 100% labile metal within 
the tr range and for this particular experiment, the 
derived functions represent cumulative population 
distributions for labile metal. Clear differences 
could easily be distinguished for lability behavior 
between upstream and downstream South Platte 
River water. (See also W89-07234) (Miller-PTT) 
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A cadmium-saturation technique for quantifying 
metallothionein in mammalian tissues was evaluat- 


ed for use with fish tissue. The method gave pre- 
cise measurements of metallothionein concentra- 
tions when aliquots of liver homogenate which 
were analyzed separately were quantified by 
atomic absorption or radiometric measurements. 
Two to four times more cadmium and metalloth- 
ionein concentrated in the liver of treated fish than 
in the kidney. Evaluation of the cadmium-binding 
capacity of metallothionein in various concentra- 
tions of homogenized tissue showed a linear re- 
sponse between the amount of cadmium bound and 
the tissue concentration. Intraperitoneal adminis- 
tration of cadmium completely displaced copper 
and zinc from metallothionein in liver of treated 
fish; cadmium concentrations in liver determined 
by the quantitation of cadmium-saturated metal- 
lothionein and of unsaturated metallothionein were 
nearly identical. Two chronic toxicity studies were 
conducted with early life stages of brook trout to 
evaluate the measurement of metallothionein as an 
indicator of cadmium stress; one with exposure to 
low cadmium concentrations and the second with 
high cadmium concentrations. The presence of free 
cadmium in tissues of fish from all exposures sug- 
gests that metallothionein was not saturated with 
cadmium before the appearance of pathological 
effects (such as the reduced survival) and thus 
conflicts with the spillover hypothesis. The _ 
over hypothesis states that pathological effects 
occur when metallothionein becomes saturated by 
a metal and excess, unbound metals spill over into 
their cellular compartments. The hypothesis does 
not account for the interrelation between the abun- 
dance of various metals or their relative binding 
affinities for metallothionein. The large discrepan- 
cy between the potential binding capacity of metal- 
lothionein in the liver and kidney and the amount 
of cadmium bound to it in an unsaturated condition 
suggest the presence of substantial amounts of 
metals other than cadmium. The spill over hypoth- 
esis should be redefined as a continuum of toxic 
responses to varying balances between the relative 
abundance of metals available for binding to metal- 
lothionein and their respective binding affinities for 
metallothionein. (See also W89-07234) (Miller- 
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Monitoring of chlorine-containing herbicides 
(CCHs) in river water and tap water samples is 
important for assessing environmental pollution by 
these CCHs, but as yet little information has been 
obtained on the simultaneous determination of 
CCHs. Information on extraction of the herbicides 
butachlor, chlormethoxynil and bifenox with 
XAD-2 resin is described. In addition, three chemi- 
cally bonded fused-silica capillary columns (CB- 
FSCs), OV-17, OV-1701 and SE-52, were tested 
for the separability of 28 organochlorine insecti- 
cides (OCIs) and related compounds. Excellent 
resolution was achieved, especially with OV-17 
CB-FSC. The simultaneous determination of 
CCHs was also shown to be possible using GC- 
ECD with CB-FSCs, which can resolve CCHs 
from the co-extractives without any clean-up. In 
field experiments, CCH residues in river surface 
water (Onga River, Japan) could be identified and 
determined using the present methodology. Resi- 
dues of butachlor and chlormethoxynil could be 
detected, in addition to hexachlorocyclohexane 
isomers, oxadiazon and CNP. (VerNooy-PTT) 
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COMBINATION OF THIN-LAYER CHROMA- 
TOGRAPHY AND INFRARED SPECTROSCO- 


PY IN THE ANALYSIS OF WATER, WASTE 
WATER AND SLUDGE: AN INTRODUCTION 
(KOMBINATION DUNNSCHICHT-CHROMA- 
TOGRAPHIE/IR-SPEKTROSKOPIE BEI DER 
ANALYSE VON WASSER, ABWASSER, 
SCHLAMM UND ABFALL: EINE EINFUH- 
RUNG), 

Bundesanstalt fuer Gewaesserkunde, 
(Germany, F.R.). 

H. Hellmann. 

Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 5, p 433-440, November 
1988. 5 fig, 1 tab, 25 ref. English summary. 


Koblenz 


Descriptors: *Chemical analysis, *Water analysis, 
*Wastewater analysis, *Sludge, *Thin layer c’ 
matography, *Infrared spectroscopy, Sediments, 
Sample preparation, Spectral analysis, Metabolites, 
Biodegradation. 


Numerous groups of non-polar to polar com- 
pounds occurring in water, wastewater, and 
sludges or sediments can be prepared for infrared 
spectroscopy by using thin-layer chromatography 
with selected mobile phases. The required quantity 
of 5 to 100 microg of substance to be analyzed may 
be isolated on layers of silica gel by use of multis- 
tage chromatography. Examples are used to de- 
scribe the technique and the interpretation of opti- 
mal spectra. In addition to substances from the 
aquatic environment, metabolites from the bio- 
chemical degradation of commercial products 
(e.g., detergents) and single compounds (e.g., sur- 
factants) are also included in the examples. A sys- 
tematic summary of the results of 20 years of 
experience with the combination of thin-layer 
chromatography and infrared spectroscopy is pre- 
sented. (Author’s abstract) 
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GUIDE TO THE CONTROL OF WATER QUAL- 
ITY DETERIORATION IN DISTRIBUTION 
SYSTEMS: 2, DEVELOPMENT OF A DISTRI- 
=— SYSTEM MONITORING PROTO- 


L, 
Missouri Univ.-Columbia. Dept. of Civil Engineer- 
ing. 
For primary bibliographic entry see Field 5F. 
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EFFECTS OF DISSOLVED OXYGEN PROBE 
LAG ON OXYGEN TRANSFER PARAMETER 
ESTIMATION, 

California Univ., Los Angeles. Dept. of Engineer- 
ing. 

For primary bibliographic entry see Field 7B. 
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MACROINVERTEBRATE COMMUNITIES 
AND SEDIMENTS AS POLLUTION INDICA- 
TORS FOR HEAVY METALS IN THE RIVER 
ADIGE (ITALY), 

Padua Univ. (Italy). Dept. of Biology. 

B. Duzzin, B. Pavoni, and R. Donazzoio. 

Water Research WATRAG, Vol. 22, No. 11, 
1353-1363, November 1988. 4 fig, 8 tab, 27 ref. 


Descriptors: *Ecosystems, *Stream biota, *Ma- 
croinvertebrates, *Heavy metals, *Bioindicators, 
*Stream pollution, *Italy, *Bottom sediments, 
*Pollutant identification, *Benthic fauna, Cadmi- 
um, Copper, Zinc, Lead, Chromium, Nickel, 
Cobalt, Iron, Sampling, Seasonal variations, Water 
pollution, Mercury, Floods. 


Sediments and macrobenthos communities sampled 
in the tract of the River Adige in the province of 
Verona and in the main tributaries Fibbio and 
Alpone are the subject of a study aiming at evalu- 
ating contamination by heavy metals (Hg, Cd, Cu, 
Zn, Pb, Cr, Ni, Co and Fe). Pollutant concentra- 
tions were found to be related to sediment grain 
size composition, organic carbon content of sedi- 
ments and to macrobenthos community composi- 
tion. Two samplings, carried out in the low-water 
periods preceding and following the spring- 
summer floods, established that such floods had a 
considerable effect on the river, by causing sedi- 
ment renewal and mobilizing pollutants that 





became more available to macrobenthos. Sedi- 
ments were found to be good pollution indicators, 
as they accumulate all metals. Macrobenthos pref- 
erentially bioaccumulate some metals (Cu, Zn) and 
help in detecting acute contamination by showing 
concentrations y than sediments for some 
metals (Hg, Cr) in certain stations. On the basis of 
the relative concentrations determined in the sta- 
tions, some information was derived on contamina- 
tion sources: in particular very high concentrations 
of Cr were found in sediments and macrobenthos 
due to pollution caused by leather tanning indus- 
tries, together with a considerable amount of mer- 
cury, probably due to paper industries. (Author’s 
abstract 


) 
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DETERMINATION OF LEAD IN WATERS BY 
AAS AFTER PRECONCENTRATION, 

Warsaw Univ. (Poland). Dept. of Chemistry. 

K. Brajter, and K. Slonawska. 

Water Research WATRAG, Vol. 22, No. 11, 
1413-1416, November 1988. 3 fig, 5 tab, 9 ref. 


Descriptors: *Atomic absorption spectroscopy, 
*Pollutant identification, *Lead, *Seawater, *Nat- 
ural waters, *Spectrometers, Ion exchange, Saline 
water, Heavy metals, Ions, Detection limits. 


Lead concentrations in sea and natural waters 
were determined by electrothermal atomic absorp- 
tion spectrometry (AAS) after preconcentration on 
the cellulose ion exchanger Cellex P. The influence 
of the excess of calcium and magnesium salts on 
the uptake efficiency of Pb(II) and also Cu(II), 
ND, Bs Zn(il) and Mn(II) was studied. 
Cellex P is shown as a selective ion exchanger for 
eeeseuettadtinn and separation of lead from all 
natural waters. The detection limit of the method 
is 0.15 micrograms/1. The results also showed that 
the sequence of the selectivity of Cellex P toward 
investigated metal ions was established, in order of 

selectivity, as Ca << Mg < Mn < Ni < 


increasing 
Cd < Zn < Pb. (iakotednmeth 
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DETERMINATION OF IODIDE IN NATURAL 
WATER BY ION CHROMATOGRAPHY, 

Jos Univ. (Nigeria). Dept. of Biochemistry. 

G. A. Ubom, and Y. Tsuchiya. 

Water Research WATRAG, Vol. 22, No. 11, 
1455-1458, November 1988. 4 fig, 2 tab, 19 ref. 


Descriptors: *Chromatography, *Natural waters, 
*Pollutant identification, *Water analysis, *Chemi- 
cal analysis, *Iodides, Sampling, Nigeria, Filtra- 
tion, Retention time, Anions, Chlorides, Fluorides, 
ps tes, Sulfates, Reagents, Electron capture 
gas chromatography. 


A simple, fast and sensitive method uses ion chro- 
matography, eluent suppression columns and spec- 
trophometric methods to measure iodide in con- 
centrations of 0-10 micrograms/L in natural 
waters. The ion chromatograph used is the YO- 
KOGAWA ion chromatograp ic analyzer (YEW, 
ICA) model IC 100-25 equipped with a conductivi- 
ty and a u.v. detector. Analytical-grade reagents 
were used. Standard solutions of various anions 
(NO2(-), NO3(-), Br(-), I(-)), scavenger and eluent 
were prepared with distilled deionized water that 
had a conductivity of < 1 microS/cm. Water 
samples were collected from rivers, lakes, dams, 
and wells in the Jos area of Plateau State, Nigeria. 
The ecg were filtered using a 0.22 micrometer 
Teflon filter before being injected into the ICA 
along with 10 ml aliquots of the solutions being 
analyzed. The iodide was identified by retention 
time and quantified by peak area. This method was 
used to determine the iodide concentration in 
water samples from known goitrous and non-goi- 
trous sites in the study areas. Using this method, it 
was found that the anions Ci(-), Fi(-), PO4(3-), and 
$04(2-) do not absorb in the u.v. region and there- 
fore do not interfere with the ICA-spectrophoto- 
metric method of iodide determination, while at 
high concentrations of nitrite, nitrate, and bromide, 
quantitative analysis of iodide is impossible because 
of poor resolution of the anions in the ion chromat- 
ogram. (Friedmann-PTT) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
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QUALITATIVE AND QUANTITATIVE ANALY- 
SIS OF THE SEDIMENT GAS AND DIETHY- 
LETHER EXTRACT OF THE SEDIMENT 
FROM SALMON FARMS, 

Bergen Univ. (Norway). Dept. of Pharmacology 
and Toxicology. 

For primary bibliographic entry see Field 81. 
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NATIONAL WATER-QUALITY ASSESSMENT: 
FUTURE DIRECTIONS OF THE U.S. GEO- 
LOGICAL SURVEY, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7A. 
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yer OF SAMPLE COMPOSITING AS 

A SCREENING TOOL IN GROUND WATER 
QUALITY MONITORING, 
Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental Engineering. 
For primary bibliographic entry see Field 7A. 
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COMPARISON OF METHODS FOR SAM- 
PLING DISSOLVED NITROGEN IN A FRAC- 
TURED CARBONATE-ROCK AQUIFER, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

P. L. Lietman, J. M. Gerhart, and K. L. Wetzel. 
Ground Water Monitoring Review GWMRDU, 
Vol. 9 No. 1, p 197-202, Winter 1989. 3 fig, 2 tab, 
8 rei 


Descriptors: *Nitrogen, 
*Groundwater lution, 
sources, *Sampling, Water pollution sources, 
Pennsylvania, ved oxygen, Conductance, 
Test wetls, Pumping, Aquifers. 


*Path of pollutants, 
*Nonpoint pollution 


As part of an agricultural nonpoint-source study in 
the Conestoga River head waters area in Pennsyl- 
vania, different methods for collecting groundwat- 
er samples from a fractured carbonate-rock aquifer 
were compared. Samples were collected from 
seven wells that had been cased to bedrock and 
drilled as open holes to the first significant water- 
bearing zone. All samples were analyzed for spe- 
cific conductance, dissolved oxygen, and dis- 
solved-nitrogen species. Water samples collected 
by a point sampler without pumping the well were 
compared to samples collected by a submersible 
pump and by a _—_ sampler after pumping the 
well. Samples ted by using a point sampler, 
adjacent to major water-bearing zones in an open 
borehole without pumping the well, were not sta- 
tistically different from samples collected from the 
pump discharge or from point samples collected 
adjacent to major water-bearing zones after pump- 
ing the well. Samples collected by using a point 
sampler without pumping the well at depths other 
than those adjacent to the water-bearing zones did 
not give the same results as the other 
especially when the water samples were collected 
from within the well casings. It was concluded 
that, for the wells at this site, sampling adjacent to 
major water-bearing zones by using a point sam- 
pler without pumping the well provides samples 
that are as representative of aquifer conditions as 
samples collected from the pump discharge after 
reaching constant temperature and specific con- 
ductance, and by using a point sampler after pump- 
ing the well. (Author’s abstract) 

W89-07583 


METHOD FOR PRELIMINARY ASSESSMENT 
OF AQUATIC CONTAMINATION SITES 
USING SEDIMENT EXTRACT, 

Wisconsin Univ.-Superior. Center for Lake Superi- 
or Environmental Studies. 

L. J. Larson. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 218-225, 
February 1989. 1 fig, 2 tab, 15 ref. 


Descriptors: *Bioassay, *Lake sediments, *Aquatic 
soils, *Pollutant identification, *Sampling, *Assess- 
ments, *Toxicity, *Path of pollutants, *Sorption, 
Daphnia, Water pollution effects, Hydrogen ion 


97 


concentration, Lakes, Wisconsin, Mortality, 
Aquatic animals, Aquatic environment. 

Aquatic sediments, particularly those that are 
highly organic, tend toward a higher affinity for 
many organic and inorganic contaminants. De- 
pending upon the ambient physical and chemical 
conditions (e.g. temperature, pH, O2, redox poten- 
tial), at a particular site, the sorption to sediments 
can affect the persistence, toxicity, uptake and 
transport of contaminants. Because of the large 
number of potential contaminants in the sediments 
of Big Lake Sissabagama in northwestern Wiscon- 
sin, a screening procedure was developed to assess 
the lake as a whole to determine what contami- 
nants were most likely to occur and where. The 
described method identifies sediment samples con- 
taining solvent-extractable components that are 
toxic to the cladoceran, Daphnia magna. Sediment 
samples were collected at 9 sites on the lake in 
October 1986. Cladocerans were used in acute 
toxicity tests. Both acetone and non-acetone con- 
trols were run. Voiumes of sediment extracted 
varied. Among the findings were five sediment 
extracts with no observed effects at the highest 
extract volume tested, one extract with 40% affect- 
ed neonates and 20% mortality and three site ex- 
tracts producing sufficient effects and mortalities 
to calculated 48-hr EC and LCSO values. The test 
method appeared to be effective and cost-cfficient 
as a basis to begin a primary assessment of the lake. 
The protocol appears to be most riate for 
contaminants with a high acute toxicity, especially 
to aquatic invertebrates. Data interpretation will 
require the expertise of several fields of environ- 
mental science including toxicology, chemistry and 

Tiedmann- 


limnology. 
W89-07584 


Stern Coll. for Women, New York. Dept. of Bio- 
logical Sciences. 

S. H. Goldstein, and H. Babich. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 276-282, 
February 1989. 2 fig, 19 ref. 


Descriptors: *Pollutant identification, *Insects, 
*Soil contamination, *Toxicity, *Arsenic com- 
pounds, *Bioassay, Population exposure, Metabo- 
lism, Biochemistry, Assay, Trace elements, Suble- 
thal effects. 


A Drosophila assay that yields data both on acute 
toxicity to adults and on develof. nental toxicity to 
offspring and which is applicable for screening 
extracts from soils contaminated with chemical 
wastes was evaluated. Two tests were combined, 
one, an acute toxicity assay with Drosophila for 
establishing structure activity relationships for a 
series of divalent and trivalent inorganic cationic 
metals, and the other, a developmental exposure 
assay to the yield of adult flies that emerged 
when Drosophila spent their entire life cycle in a 
cadmium-amended medium. Arsenic com 

were used as the test agents. Arsenite and arsenate 
were selected to evaluate the sensitivity of this 
combined assay in distinguishing between the toxi- 
cities of closely related chemicals. Ten male and 
ten female flies were placed in vials containing 
medium unamended and amended with 0.1, 0.25, 
0.5, 0.75, 1.0, 1.25, 1.5, and 2.0 millimoles arsenite, 
as NaAsO2, or arsenated, as Na2HAsO4. Percent 
survival data were calculated and acute toxicity 
curves were constructed. Results showed that ar- 
senite was more toxic than arsenate, with the mid- 
point toxicity values for the developmental expo- 
sure assay being 0.21 millimoles arsenite and 0.45 
millimoles arsenate. The differential toxicities of 
these arsenics have been attributed to their distinct 
modes of action. Arsenite is an enzyme inhibitor, 
while arsenate is a structural analog of phosphate 
and, as such, is an uncoupler of oxidative phos- 
phorylation. (Friedmann-PTT) 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—ldentification Of Pollutants 


RADON PROGENY AS SOURCES OF GROSS- 
ALPHA RADIOACTIVITY ANOMALIES IN 
GROUND WATER, 

University of South Florida, Tampa. Dept. of 
Physics. 

C. R. Oural, S. B. Upchurch, and H. R. Brooker. 
Health Physics HLTPAO, vol. 55, No. 6, p 889- 
894, December 1988. 4 fig, 11 ref. Florida Institute 
of Phosphate Research Award 82-05-014. 


Descriptors: *Pollutant identification, *Sample 
preservation, ‘*Sampling, *Water analysis, 
*Groundwater, *Aquifers, *Radioactivity, *Radio- 
activity effects, *Radiochemical analysis, *Radon, 
Uranium, Florida, Polonium, Radioactive decay. 


Gross-alpha radiation data from groundwater sam- 
ples are subject to variability introduced as a result 
of analytical procedure. For example, groundwater 
in the surficial aquifer of central Florida common- 
ly has gross-alpha radioactivity in excess of 555 
Bq/cu m (15 pCi/L). This activity, commonly 
unsupported by Ra, often results form the 222Rn 
Pp y. The relatively short-lived daughters of 
b2oRn can give rise to variations in gross-alpha 
measurements of up to 2 orders of magnitude in 
replicate samples. Polonium-210, a longer-lived Rn 
daughter, is also found in concentrations greater 
than predicted by the Ra content. As a conse- 
quence, it is suggested that gross-alpha measure- 
ments include Po analyses with Ra and U when 
standards are exceeded. It should be recognized 
that, depending on the activity of 210Pb, 210Po 
activity may vary significantly with holding time. 
Variations of measured Po activity in replicate 
samples collected and prepared by present meth- 
ods indicate that Po analyses may be inconsistent 
and frequently underestimate total Po activity. 
Sample preparation methods and measurement 
techniques are discussed that greatly improve the 
overall accuracy and consistency of gross-alpha 
analyses. (Author’s abstract) 
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SYSTEM FOR MEASUREMENT OF 222RN AT 
LOW LEVELS IN NATURAL WATERS, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

G. G. Mathieu, P. E. Biscaye, R. A. Lupton, and 
D. E. Hammond. 

Health Physics HLTPAO, vol. 55, No. 6, p 989- 
992, December 1988. 2 fig, 3 ref. Dept. of Energy 
contract DE-AC02-76-EVC02185. 


Descriptors: *Radon, *Radioisotopes, *Measuring 
instruments, *Trace levels, *Natural waters, Phy- 
sico-chemical properties. 


A modified technique is described that employs 
activated charcoal at dry ice temperature, in place 
of liquid N, with radioactive 222Rn to study prob- 
lems of mixing circulation and gas exchange in 
natural water systems. The system consists of an 
He source and vacuum pump that circulates He 
through the water sample, a by-pass valve to con- 
trol flow rate, a drying column filled with 2/3 
Drierite(R), stainless steel columns filled with 
about 7 g activated coconut charcoal, a cooling 
bath of dry ice and propanol, a transfer system, a 
radon scintillation cell, and a photomultiplier tube 
that emits pulses when excited by the alpha parti- 
cles of 222Rn decay. The efficiency of this system 
is 99.7%. About 0.1% of the 222Rn is lost. A total 
of 125 sea water samples with a 226Ra range of 1.3 
to 2.5 mBq/L were analyzed. Each sample was run 
a minimum of three times (83 samples were run 
three times, 29 run four times, 10 run five times 
and two run six times). The average coefficient of 
variation for the 112 samples run three and four 
times was 3.9% plus or minus 1.8. The minimum 
detectable activity is approximately 0.7 mBq. 
(Friedmann-PTT) 
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CHERNOBYL FALLOUT ON ALPINE GLA- 
CIERS 


Innsbruck Univ. (Austria). Inst. of Medical Phys- 
ics. 

W. Ambach, W. Rehwald, M. Blumthaler, H. 
Eisner, and P. Brunner. 

Health Physics HLTPAO, Vol. 56, No. 1 , p 27-31, 


January 1989. 3 fig, 1 tab, 7 ref. 


Descriptors: *Fallout, *Water pollution sources, 
*Chernobyl, *Pollutant identification, *Alpine re- 
gions, *Glaciers, *Radioactive wastes, *Radioac- 
tivity effects, *Public health, *Drinking water, 
*Risks, Isotope studies, Water quality standards, 
Environmental policy, Sampling, Population expo- 
sure, Snowmelt. 


Measurements of the gross beta activity of snow 
samples from four Alpine glaciers contaminated by 
radioactive fallout from the Chernobyl nuclear ac- 
cident and a gamma-spectrum analysis of selected 
samples are reported. The measured maximum 
values of gross beta activity in the layer of maxi- 
mum activity on different glaciers were: (a) Ge- 
frorene Wand Kees (Zillertal Alps) 335 Bq/k, 

(November 1986), (b) Schaufelferner (Stubai Alps 
321 Bq/kg (December 1986), (c) Hintereisferner 
(Oetztal Alps) 114 Bq/kg (December 1986), and 
re Kee Tken (Oetztal gle Bq/kg 
August . The gamma-spectrum ysis was 
cms out from samples of the maximum-value 
layer originating from three of the four glaciers 
mentioned above. Statistically significant differ- 
ences among the glaciers were obtained only for 
100mAg, 144 Ce, 95Nb, and 95Zr. If international- 
ly applied safe maximum intake levels for these 
isotopes are applied to the population and if it is 
taken into account that water is only a part of 
ingestion, a maximum table concentration in 
drinking water is derived that corresponds to 1% 
of the respective limits. It is determined that no 
risk to the — is to be expected from using 
meltwater from these glacierized areas as drinking 
water. (Friedmann-PTT) 
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ANALYSIS OF WASTE WATERS FOR POLYN- 
UCLEAR AROMATIC HYDROCARBONS: I. 
— DEVELOPMENT AND VALIDA- 
Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

N. = Bedding, A. E. McIntyre, J. N. Lester, and 


R. Perry. 

Journal of Chromatographic Science JCHSBZ, 
Vol. 26, “’ 12, p 597-605, December 1988. 1 fig, 8 
tab, 19 ref. 


Descriptors: *Pollutant identification, 
*Wastewater, *Wastewater composition, 
*Wastewater analysis, *Hydrocarbons, *Aromatic 
compounds, *Municipal wastewater, Primary 
wastewater treatment, Sludge, Sampling, Gas 
chromatography, Spectrometers, Water quality 
control, Stage treatment, Polynuclear aromatic hy- 
ns. 


An analytical procedure is developed for the deter- 
mination of priority pollutant polynuclear aromatic 
hydrocarbons (PAHs) in raw sewage, primary ef- 
fluent, and primary sludge from municipal 
wastewater treatment works. Extraction of sample 
with cyclohexane is followed by a two-step 
column chromatographic cleanup employing alu- 
minum oxide and silica gel, with final determina- 
tion by gas chromatography/mass spectrometry. 
The procedure and its individual steps are subject- 
ed to detailed method validation (preliminary ana- 
lytical quality control). Efficiency in terms of the 
magnitude and repeatability of determined recov- 
ery is shown to be hig! , attaining an overall mean 
recovery of 84% with no significant influence of 
determinand concentration or of sample matrix. 
(Author’s abstract) 
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ANALYSIS OF WASTE WATERS FOR POLYN- 
UCLEAR AROMATIC HYDROCARBONS: II. 
ERRORS, SAMPLING, AND STORAGE, 
Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

N. D. Bedding, A. E. McIntyre, J. N. Lester, and 
R. Perry. 

Journal of Chromatographic Science JCHSBZ, 
Vol. 26, No. 12, p 606-615, December 1988. 2 fig, 9 
tab, 20 ref. U.K. Science and Engineering Re- 
search Council Grant GR/B/18263. 


Descriptors: *Sample preservation, *Pollutant 
identification, *Wastewater, *Wastewater compo- 
sition, *Wastewater analysis, *Hydrocarbons, *Ar- 
omatic compounds, *Error analysis, *Sampling, 
Gas chromatography, Spectrometers, Detection 
limits, Precision, Statistical analysis, Quantitative 
analysis. 


Determination of random and systematic errors in 
the analysis of waste waters for polynuclear aro- 
matic hydrocarbons (PAHs) by a procedure in- 
volving gas chromatography/mass spectrometry is 
necessary to permit a quantitative statement of 
analytical accuracy and precision. Quantification 
of errors reveals positive relative bias in the deter- 
mination of the hi; 


after correction, expressed as 95% confidence 
limits, ranges from + 10.3% for the determination 
of fluoranthene to + 21.3% for that of 
indeno(1,2,3-cd)pyrene. Detection limits (approxi- 
mate) range from 0.01 to 0.05 micrograms/L. 
Sample integrity (sampling and storage) is exam- 
ee a ae eee 
important ences for samp! t 
are revealed. As the systematic error wadiben® 
be associated with the measurement 

an pe it implies that the accuracy o! 

ytical procedure described in very much depend- 
ent on the calibration procedure used. (Author’s 
abstract) 
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DETERMINING CHLORINE CONCENTRA- 
TIONS IN AIR AND WATER SAMPLES FOR 
SCRUBBING STUDIES USING ION CHROMA- 
TOGRAPHY, 

University of South Alabama, Mobile. Dept. of 
Chemical Engineeri 


gineering. 

W. C. Askew, and S. J. Morisani. 

Journal of Chroma hic Science JCHSBZ, 
Vol. 27, No. 1, p 42-46, January 1989. 2 fig, 2 tab, 
23 ref. Alabama Research Institute Grant ARI-108. 


Descriptors: *Pollutant identification, *Sampling, 
*Chlorine, *Chromatography, *Water sampling, 
Water analysis, Air pollution, Sample preservation. 


An ion chromatographic method is developed to 
measure chlorine concentrations in air and water 
samples for scrubbing studies in packed towers. 
The method uses a sodium sulfite solution as a 
trapping agent for converting chlorine ion in both 
air and water samples. The method also features 
short analysis time and long shelf life for collected 
samples awaiting analysis, but is subject to chloride 
peak interference. method could easily be 
extended to higher chlorine concentrations by 
using a stronger trapping solution followed by 
greater dilution of trapped samples. Lower 
chlorine concentrations in air and water samples 
could be determined simply by using more sensi- 
tive range settings on the chroma hh and 
larger sample volumes. Also, it should be possible 
to modify the gas sampling tus to accommo- 
date unpressurized gas samples. (Friedmann-PTT) 
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IMPROVED PROCEDURE FOR SHIPBOARD 
ENUMERATION OF FECAL INDICATOR BAC- 
TERIA IN MARINE SEDIMENTS FROM 
SEWAGE SLUDGE DISPOSAL AREAS, 

Ministry of Agriculture, Fisheries and Food, Burn- 
ham on Crouch (England). Aquatic Environment 
Protection Div. II. 

P. A. West. 

Journal of Applied Bacteriology JABAA4, Vol. 
64, No. 4, p 345-353, April 1988. 3 fig, 4 tab, 38 ref. 


Descriptors: *Bioindicators, *Ocean dumping, 
*Bacterial analysis, *Pollutant identification, 
*Marine sediments, *Filtration, *Escherichia coli, 
*Streptococcus, *Sludge di , *Water pollu- 
tion, Bacteria, Sampling, Littoral zone, Coastal 
waters. 


An improved membrane filtration procedure for 
use on board ship to enumerate Escherichia coli 





and Group D fecal streptococci in marine sedi- 
ments is described. Ultrasonication extraction com- 
bined with resuscitation of sublethally-injured cells 
yielded significantly higher counts of E. coli than 
sediments shaken by hand. Counts of E. coli were 
also higher on mFC agar (without rosalic acid) 
after a period of resuscitation on tryptone-soy agar 
supplemented with 0.1% yeast extract than on a 
4% Teepol-lactose medium. Ultrasonication of 
sediments made no significant difference to counts 
of Group D fecal streptococci on KF-streptococ- 
cus agar. These improved isolation procedure al- 
lowed better discrimination of the area affected by 
sewage sludge at a disposal site off the northeast 
coast of England. (Author’s abstract) 

W89-07602 


COMPARATIVE STUDIES OF SELECTIVE 
MEDIA FOR RECOVERY OF STAPHYLOCOC- 
CUS AUREUS FROM NATURAL WATERS, 
Malaga Univ. (Spain). Dept. of Microbiology. 

J. J. Borrego, J. A. Florido, E. Martinez- 
Manzanares, and P. Romero. 

Journal of Applied Bacteriology JABAA4, Vol. 
65, No. 2, p 153-161, August 1988. 6 tab, 23 ref. 


Descriptors: *Culture media, *Pollutant identifica- 
tion, *Bacterial analysis, *Staphylococcus, *Natu- 
ral waters, *Quantitative analysis, Comparison 
studies, Sampling, Bacteria, Selectivity, Filtration. 


Several selective media currently used for the enu- 
meration of Staphylococcus aureus from different 
sources were evaluated to establish their quantita- 
tive recovery, specificity and degree of selectivity, 
using different types of water samples. The highest 
selectivity and reliability in the enumeration of 
Staph. aureus from the samples was obtained on 
Borrego-Florido-Remero (BFR-0) and KRANEP 
agars. The method that produced the highest re- 
covery of Staph. aureus was BFR-O agar with 
membrane filter and incubation at 36 C for 48-72 
hours. (Author’s abstract) 

W89-07604 


METHOD FOR DETERMINATION OF CAD- 
MIUM SPECIES IN SOLID WASTE LEA- 
CHA’ 


Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

T. H. Christensen, and X. Z. Lun. 

Water Research WATRAG, Vol. 23, No. 1, p 73- 
80, January 1989. 4 fig, 4 tab, 12 ref. 


Descriptors: *Pollutant identification, *Land dis- 
posal, *Landfills, *Cadmium, *Leachates, *Solid 
wastes, *Cation exchange, Hydrogen ion concen- 
tration, Calcium, Chelating agents, Chlorides, Per- 
formance evaluation, Heavy metals. 


A procedure was developed for the determination 
of Cd species in solid waste leachates by employ- 
ing a cation exchange resin (Chelex 100) in a batch- 
column-batch sequence. The procedure allows for 
determination of free divalent Cd (Cd(2+-)), labile 
Cd complexes, slowly labile Cd complexes, and 
stable Cd complexes. The effects of equilibration 
time, pH, calcium activity, and ratio of sample 
volume to amount of resin were examined. The 
method has been tested on standardized chloride 
and EDTA solutions containing Cd and on two 
actual leachates. The Cd species determined in the 
chloride solutions were in accordance with theo- 
retical calculations of Cd chloride complexes, and 
Cd in the EDTA solution was identified as stable 
Cd complexes. The two polluted samples included 
in the test showed a small percentage of divalent 
Cd and a high degree of labile complexes. (See also 
W89-07642) (Author's abstract) 

W89-07641 


ODOROUS COMPOUNDS ASSOCIATED 
WITH ALGAL BLOOMS IN SOUTH AUSTRA- 
LIAN WATERS, 

Australian Centre for Water Treatment and Water 
Quality Research, Salisbury (Australia). 

K. P. Hayes, and M. D. Burch. 

Water Research WATRAG, Vol. 23, No. 1, p 115- 
121, January 1989. 4 fig, 1 tab, 31 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Descriptors: *Water treatment, *Pollutant identifi- 
cation, *Eutrophication, *Algae, *Reservoirs, 
*Australia, *Organic compounds, *Odors, *Water 
analysis, Closed loop stripping, Gas chromatogra- 
phy, Mass spectrometry, Oscillatoria, Anabaena, 
Microcystis, Synura, Volatile compounds, Geos- 
min, Isoborneol, Sesquiterpenes, Cucumber odor, 
River Murray. 


Identification of volatile odorous compounds is 
reported from blooms of the Cyanobacteria Oscil- 
latoria, Anabaena, and Microcystis and the chryso- 
phyte Synura in South Australian reservoirs and 
River Murray water. Chemical ‘fingerprinting’ of 
this kind may be used to assist in the development 
of removal or treatment techniques to minimize or 
eliminate the aesthetically unpleasant effects of 
algal blooms on drinking water quality. Volatiles 
were concentrated using the closed loop stripping 
(CLS) method and analyzed by gas chromatogra- 
phy/mass spectrometry. Compounds isolated from 
the Cyanobacteria included geosmin, 2-methyliso- 
borneol, sesquiterpenes, beta-cyclocitral, 3-methyl- 
1-butanol, and 6-methyl-5-hepten-2-one. The com- 
pound responsible for the dominant cucumber 
odor of Synura petersenii was identified for the 
first time as trans-2, cis-6-nonadienal. (Author’s 
abstract) 

W89-07646 


DETERMINATION OF FREE FATTY-ACID 
CONTENT OF POLLUTED AND UNPOLLUT- 
ED WATERS, 

Salford Univ. (England). Dept. of Chemistry and 
Applied Chemistry. 

For primary bibliographic entry see Field 7B. 
W89-07647 


NEED FOR ORGANIC REFERENCE MATERI- 
ALS IN MARINE SCIENCE, 

Marine Lab., Aberdeen (Scotland). 

D. E. Wells. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 6, p 583-590, December 
1988. 3 tab, 49 ref. 


Descriptors: *Oceanography, *Marine biology, 
*Marine environment, *Pollutant identification, 
*Standards, *Organic compounds, Sediments, 
Sludge, Tissue analysis, Surfactants, Fire retar- 
dants, Organobromines, Chlorophenolics, Chlorin- 
ated hydrocarbons, Trace levels, Fish, Shellfish, 
Vertebrates, Chemical analysis, Toxins. 


The reference materials (RMs) available for organ- 
ic trace analysis and the development programs of 
the RM producers are reviewed. Additional certi- 
fied RMs should include phenolic surfactant degra- 
dation products, chlorophenolics from the wood 
and paper industries, and organobromines from fire 
retardants. A need has been identified for the prep- 
aration of some 80 compounds in 9 marine matri- 
ces. The 80 compounds are grouped under the 
following headings: organochlorine compounds, 
polynuclear aromatic hydrocarbons, chlorobi- 
phenyl congeners, planar organochlorine con- 
geners, polybromobiphenyls and biphenyl esters 
(fire retardants), phenolics and chlorophenolics 
(surfactants and wood preservatives), organometal- 
lic compounds, pelagic toxins, molecular markers, 
photosynthetic pigments, and sedimentary materi- 
als. The matrices are sediments, sludge, and phyto- 
plankton, and tissues of fish, shellfish, and verte- 
brates. Effort should continue to provide more 
realistic RM matrix matching to real samples. Wet, 
stabilized tissue and sediment homogenates are 
highly desirable. Low level research materials, 
within indicative ‘less than’ values, are needed for 
true blank analyses and for the spiked addition of 
determinands when no certified or laboratory RMs 
is available. Much has been done to improve the 
analysis of metals in a wide range of marine matri- 
ces by the introduction of good analytical quality 
assurance. (Rochester-PTT) 

W89-07649 


IMPROVEMENTS IN THE ANALYSIS OF 
CHLOROBIPHENYLS PRIOR TO THE CERTI- 
FICATION OF SEVEN CBS IN TWO FISH 
OILS, 


Marine Lab., Aberdeen (Scotland). 

D. E. Wells, J. de Boer, L. G. M. T. Tuinstra, L. 
Reutergardh, and B. Griepink. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 6, p 591-597, December 
1988. 5 fig, 6 tab, 24 ref. 


Descriptors: *Standards, *Europe, *Fish oils, *Pol- 
ychlorinated biphenyls, *Pollutant identification, 
Gas chromatography, Horwitz curve, Statistics, 
Comparison studies, Laboratory certification. 


A group of experienced analytical laboratories 
within the European Economic Community under- 
took a program to improve the state-of-the-art in 
the determination of individual chlorobipheny! 
(CBs) congeners in different matrices in prepara- 
tion for the certification exercises to produce two 
fish oils as certified reference materials (CRMs). 
The primary list of CBs selected for the program 
was restricted to seven congeners (from 209 theo- 
retically different congeners) to allow reasonably 
rapid progress in the method development and 
certification program. The gas chromatographic 
GC) separation of CBs, optimization of GC deter- 
mination, linearity of the electron capture detector, 
calibration of gas chromatograph, preparation of 
the standard calibration solution, internal and ex- 
ternal standards, sample clean-up, extraction of 
freeze-dried sewage sludge and mussel, and the 
certification exercise of fish oils are described. In 
the final exercise two fish oils (cod and herring) 
were analyzed as candidate reference materials and 
2 years later, after some additional trials, the certi- 
fication program began with the determination of 
CBs in cod and mackerel oil. The results of the 
analysis, when graphed as plot of coefficient of 
variation against the mean value, show the charac- 
teristic ‘Horwitz’ curve, with increasing variance 
at the lower concentrations. The plots demonstrate 
a marked improvement in the performance of the 
whole group as the experience gained in the initial 
intercom exercises was put into practice in 
the certification program. (Rochester-PTT) 
W89-07650 


DETERMINATION OF HEAVY METALS (PB, 
CD, CU, ZN, CR) IN SEDIMENTARY REFER- 
ENCE MATERIALS WITH IDMS: TOTAL CON- 
CENTRATION AND AQUA REGIA SOLUBLE 
PORTION, 

Regensburg Univ. (Germany, F.R.). Inst. fuer An- 
organische Chemie. 

A. Goetz, and K. G. Heumann. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 6, p 640-644, December 
1988. 3 fig, 3 tab, 13 ref. 


Descriptors: *Sediments, *Chemical reagents, *In- 
organic acids, *Pollutant identification, *Stand- 
ards, *Heavy metals, *Isotope dilution mass spec- 
trometry, *Mass spectrometry, Aqua regia, Lead, 
Zinc, Copper, Cadmium, Chromium, Laboratory 
certification, Comparison studies, Adsorption. 


The total concentration and the aqua regia-soluble 
portion of traces of Pb, Cd, Cu, Zn, and Cr were 
determined with isotope dilution mass spectrome- 
try (IDMS) in three different types of sediments 
using a thermal quadruple instrument (THQ). The 
results are compared with those obtained by other 
methods during a certification program to establish 
these sediments (BCR 277, BCR 280, and BCR 
320) as standardized reference materials. The 
IDMS (THQ) results are in good agreement with 
the preliminary certification values and the results 
of two other laboratories, which applied IDMS 
using magnetic sector field mass spectrometers. 
Significant differences between the different ana- 
lytical methods were found for the total Pb con- 
centration, which could be explained by adsorption 
and coprecipitation effects during the chemical 
pretreatment of samples. Using aqua regia instead 
of HF/HNO3 for the decomposition of sediments, 
only 65-95% of the total Pb and 60-90% of the 
total Cr could be dissolved. On the other hand, 
only a small or negligible portion of Zn, Cd, and 
Cu could not be dissolved by aqua regia. The 
IDMS values for the aqua regia-soluble Cr portion 
are significantly higher compared to the results of 
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other methods. This can be explained by adsorp- 
tion effects. (Author’s abstract) 
W89-07651 


CONTINUOUS MICRO FLOW MONITORING 
METHOD FOR TOTAL MERCURY AT SUB- 
PPB LEVEL IN WASTEWATER AND OTHER 
WATERS USING COLD VAPOR ATOMIC AB- 
SORPTION SPECTROMETRY, 

Nagoya Univ. (Japan). Research Center for Re- 
source and Energy Conservation. 

M. Goto, E. Munaf, and D. Ishii. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 7, p 745-749, December 
1988. 5 fig, 22 ref. 


Descriptors: *Trace levels, *Mercury, *Pollutant 
identification, *Wastewater analysis, *Monitoring, 
*Atomic absorption spectrometry, Saline water, 
Chemical oxygen demand, Oxidation, Standards, 
Heavy metals. 


An automated continuous monitoring method for 
total mercury at sub-ppb level based on cold vapor 
atomic-absorption-’continuous micro flow analysis’ 
was developed. The method uses continuous micro 
flow sample partial digestion, reduction and ex- 
traction in small bore tubes at low flow rates of 
reagents. Tin(II) chloride in sodium hydroxide so- 
lution was used as a reducing agent. A mixed 
solution of potassium peroxodisulfate and 
copper(II) ion were used as oxidizing and catalytic 
agent, respectively. The method has been applied 
successfully to the completely continuous monitor- 
ing of total mercury both in wastewater and in 
saline water, without a heating digestion bath. The 
effect of COD in samples on the determination of 
total mercury by the method was studied usin; 
synthetic COD (by acidic permanganate oxidation 
solutions made of sodium oxalate at various con- 
centrations. No influence was found up to a COD 
value of 600 mg/L. This indicates that 2% potassi- 
um peroxodisulfate is sufficient to treat samples 
with a COD up to this value. The stability of the 
proposed method was checked by pumping a 
standard solution of 1.0 microgram/L Hg at the 
start and end of the measurement. The stability 
was adequate for at least 6 hr. A completely con- 
tinuous monitoring of total mercury at the Japa- 
nese environmental standard level (0.5 microgram/ 
L Hg) can be performed by the proposed method. 
The proposed method is applicable to detect all 
mercury (both organic and inorganic) present in 
freshwater, saline water, and wastewater with 
COD values up to 600 mg/L, without using a 
heating digestion bath. The amounts of reagents 
required for the method are much lower than for 
conventional automated methods because the flow 
rates used for the two reagents are 100 micro liter/ 
min each. (Rochester-PTT) 

W89-07652 


DETERMINATION OF DISSOLVED HEAVY 
METAL GRADIENTS AT THE SEDIMENT- 
WATER INTERFACE BY USE OF DIFFUSION- 
CONTROLLED SAMPLER (BESTIMMUNG 
VON KONZENTRATIONSGRADIENTEN GE- 
LOESTER SCHWERMETALLE AN DER SEDI- 
MENT/WASSER-GRENZFLAECHE MIT 
HILFE DER DIALYSETECHNIK), 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Chemie. 

E. Schwedhelm, M. Vollmer, and M. Kersten. 
Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 7, p 756-763, December 
1988. 5 fig, 1 tab, 33 ref. Bundesministerium fuer 
Forschung und Technologie BMFT MFU 0559B4 
(West Germany). English summary. 


Descriptors: *Water sampling, *Heavy metals, 
*Pollutant identification, *Sediment-water inter- 
faces, Filtration, Sampling, Oxidation-reduction 
potential, Ions, Performance evaluation. 


Laboratory and field evaluations were made of a 
diffusion-controlled sampler that incorporates a 0.2 
micrometer polycarbonate membrane to filter pore 
water samples in situ. Sample ports at 1-cm inter- 
vals were exposed both above and beneath the 
sediment-water interface, enabling determination 


of geochemical gradients and dissolved metal pro- 
files at the interface. Gradients obtained for ions 
whose concentrations are controlled by redox 
processes in the sediment column were not consist- 
ent with those determined from interstitial water 
by =e the adjacent sediment. The diffusive 
flux of dissolved metal species across the sediment- 
water interface can be more accurately 
using this sampler than by data collected from 
conventional benthic cores. (Author’s abstract) 
W89-07653 


MEASUREMENTS OF ATMOSPHERIC GAS- 
PHASE AND AQUEOUS-PHASE HYDROGEN 
PEROXIDE CONCENTRATIONS IN THE 
WINTER ON THE EAST COAST OF THE 
UNITED STATES, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

M. C. Barth, D. A. Hegg, J. G. Walega, G. L. 
Kok, and A. L. Lazrus. 

Tellus TELLAL, Vol. 41B, No. 1, p 61-69, Febru- 
ary 1989. 7 fig, 1 tab, 18 ref. NS: Grant ATM- 
8419000. 


Descriptors: *Pollutant identification, *Air pollu- 
tion, *Acid rain, * distribution, *Hydro- 
gen peroxide, *Atmospheric water, *Cloud liquid 
water, Water pollution sources, Path of pollutants, 
Sulfur oxides, Cloud chemistry, Atmospheric 
chemistry. 


Hydrogen peroxide (H202) is an important oxi- 
dant in atmospheric conversion of sulfur dioxide to 
sulfuric acid. Measurements of the concentrations 
of hydrogen peroxide in the gas-phase and in cloud 
water were obtained in the vicinity of the Carolina 
coast of the United States between late January 
and early March, 1986. The — concentra- 
tions were always less than 2 ppbv and generally 
less t 1 ppbv. Vertical profiles of H202 in the 
clear air around clouds and storm systems were 
highly variable. The concentrations of H2O2 in the 
cloud water ranged from the detection limit of 0.3 
micromolar to 112 micromolar, with the hi 
values generally occurring in the vicinity of light- 
ning activity. Hydrogen peroxide concentrations in 
cloud water were well below those calculated to 
be in Henry’s law .. uilibrium with the gas-phase 
concentrations of H2O2 in the cloudy air. This 
attributed to the rapid depletion of aqueous-phase 
H202 as it oxidizes S(IV). (Author’s abstract) 
W89-07665 


EVALUATION OF THE EXTRACTION EFFI- 
CIENCIES OF SOME COMMON 

TANTS FOR FE, CR, MN, NI, PB AND CU ON 
FIVE GRAIN-SIZE FRACTIONATED, TROPI- 
CAL MARINE SEDIMENTS, 

University of the West Indies, St. Augustine (Trin- 
idad and Tobago). t. of Chemistry. 

L. Hall, and I. Chang-Yen. 

Environmental Pollution ENPOEK, Vol. 56, No. 
1, p 51-63, 1989. 1 fig, 9 tab, 18 ref. 


Descriptors: ‘*Extraction, *Chemical analysis, 
*Heavy metals, *Marine sediments, *Particle size, 
Comparison studies, Pollution load, Iron, Chromi- 
um, ganese, Nickel, Lead, Copper, Monitor- 
ing, Trace metals, Trinidad. 


A number of extractants and extraction procedures 
were evaluated using a variety of tropical marine 
sediments fractionated on the basis of grainsize. 
Total metal levels obtained by X-ray fluorescence 
analysis were used in the normalization of levels 
obtained by these extractants/extraction proce- 
dures. A change in extraction efficiency with 
change in the pH of the extractant used was ob- 
served for Fe and Mn irrespective of particle size 
of the fraction. Iron was extracted uniformly at 
each leaching level for the < 53 micron fractions. 
Manganese had comparable extraction efficiencies 
with both weak and strong extractants. The extrac- 
tion efficiencies for Cr were generally low, possi- 
bly due to an association with the residual phase. 
The ease with which both Pb and Ni were extract- 
ed indicated that they were only loosely bound in 
the sediments. The extraction efficiencies for Cu 
varied widely for the fractions of larger particle 
sizes but fell within narrow ranges for the < 53 
micron fractions. (Author’s abstract) 


W89-07671 


INFLUENCE OF VARIATIONS IN CULTURE 
MEDIUM ON THE SURVIVAL AND REPRO- 
DUCTION OF DAPHNIA MAGNA, 

Shell Research Ltd., Sittingbourne (England). Sit- 
tingbourne Research Centre. 

A. E. Girling, and B. M. Garforth. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 119-125, 
January 1989. 5 tab, 13 ref. 


Descriptors: *Pollutant identification, *Laboratory 
animals, *Culture media, *Survival, *Daphnia, 
*Culturing techniques, *Variability, Aquatic envi- 
ronment, River water, Sublethal effects, Repro- 
ducibility. 


Some laboratories experience difficulties in cultur- 
ing D. Magna. It appears that several factors might 
contribute to the variability in survival and rates of 
reproduction of D. Magna in the laboratory, but 
they have not yet been identified. In this study, six 
experiments were carried out in which the survival 
and reproductive performance of D. magna was 
compared in different types of culture media. Sig- 
nificant differences in reproductive response to the 
various test media were found. In the first experi- 
ment D. magna cultured in reconstituted water 
reproduced at a lower rate (101 young/parent in 
28 days) than those cultured in autoclaved, filtered 
river water (176 young/parent) or filtered river 
water (181 young/parent). In the second experi- 
ment, an increase in the quantity of river water in 
the medium relative to the amount of reconstituted 
water was associated with an increase in reproduc- 
tion from 83 young/parent in 21 days in 100 % 
reconstituted water to 128-135 young/parent in 5- 
50% tiver water and 170 young/parent in 100% 
river water. Similar improvement in reproduction 
were associated with the addition of soil extract to 
the culture medium in the third experiment. The 
effect of the frequency with which the medium 
was changed was examined in the fourth experi- 
ment, while the sixth experiment tested the effect 
of aging the medium prior to use. Culture in recon- 
stituted water compared to culture in dechlorinat- 
ed tap water yielded higher rates of reproduction 
(46 versus 13 young/parent in 14 days) in the sixth 
experiment. We can conclude from the results that 
variations in culture medium, permitted under cur- 
rent international guidelines, can influence the sur- 
vival and in particular reproductive performance 
of D. magna under the conditions of a chronic 
toxicity test. (VerNooy-PTT) 

W89-07682 


DETERMINATIONS OF POLYNUCLEAR AR- 
OMATIC HYDROCARBONS IN WATER BY 
FLOTATION ENRICHMENT AND HPLC, 

State Univ. of New York Coll. at Buffalo. Great 
Lakes Lab. 

B. X. Xu, and Y. Z. Fang. 

Talanta TLNTA2, Vol. 35, No. 11, p 891-894, 
November 1988. 5 fig, 2 tab, 15 ref. 


Descriptors: *Chemical analysis, *Hydrocarbons, 
*Flotation enrichment, *Separation techniques, 
*Pollutant identification, Chromatography, Non- 
ionic surfactants, Lake Erie, Precision. 


A method of concentration and determination of 
several polynuclear aromatic hydrocarbons 
(PAHs) in water by flotation enrichment and 
HPLC is described. The procedure involves the 
enrichment of the PAHs by means of a foam 
obtained by bubbling nitrogen through a solution 
of non-ionic surfactant, Triton X-100, followed by 
collection of the foam in a small volume of methyl- 
ene chloride. Reversed-phase liquid chromatogra- 
phy with coupled fluorescence detection was ap- 
plied to separate and determine these PAHs. Vari- 
ous factors which may affect the recovery of 
PAHs from water, including pH, temperature and 
the concentration of Triton X-100 added, are dis- 
cussed. This simplified method of concentrating 
PAHs from water has been applied to determine 
PAHs in water from Lake Erie. The method has 
practical value for the determination of nanogram/ 





L levels of PAHs in large volumes of water. (Au- 
thor’s abstract) 
W89-07697 


QUENCHING AND LIQUID CHROMATOGRA- 
PHIC DETERMINATION OF POLYTHION- 
ATES IN NATURAL WATER, 

Tokyo Univ. (Japan). Dept. of Chemistry. 

B. Takano, and K. Watanuki. 

Talanta TLNTA2, Vol. 35, No. 11, p 847-854, 
November 1988. 5 fig, 4 tab, 38 ref. 


Descriptors: *Chromatography, *Chemical analy- 
sis, *Sample preservation, *Sulfur compounds, 
*Separation techniques, *Pollutant identification, 
*Naturai waters, Polythionates, Hot springs, Cra- 
ters, Mine drainage. 


Methods have been developed for stabilization and 
rapid determination of polythionates (trithionate to 
hexathionate) in waters such as hot springs, crater 
lakes and mine drainages. Polythionates in md 
acidic, crater-lake water have been determined b 
ion-chromatography and high-performance pot ad 
bore liquid chromatography. The first technique 
allows the determination of tri-, tetra-, and pentath- 
ionate in excess of 10 ppm, and the second allows 
analysis for tetra-, penta-, and hexathionate in 
excess of 0.2 ppm. The methods for preserving 
polythionates in natural solutions are also dis- 
cussed. Hydroxylamine hydrochloride is adequate 
for preserving the initial distribution of species for 
at least three weeks, even if the sample is open to 
air. Excluding air from the sampling bottles, = 
Winkler oxygen-determination bottles, or adding 
g of hydroxylamine hydrochloride per 100 mL of 
sample, followed by storage in a refrigerator at 5 
C, are recommended as methods for prolonging 
the safe storage periods for the sample solution. 
(Author’s abstract) 

W89-07698 


BORROWING TOMORROW’S TREATMENT 
TECHNOLOGIES TODAY, 

Whitman and Howard, Inc., Wellesley, MA. 

For primary bibliographic entry see Field SF. 
W89-07700 


RAPID SPECTROPHOTOMETRIC DETERMI- 
NATION OF TOTAL PHOSPHORUS IN IN- 
DUSTRIAL WASTEWATERS BY FLOW INJEC- 
TION ANALYSIS INCLUDING A CAPILLARY 
DIGESTOR, 

Sumitomo Chemical Co. Ltd., Takatsuki (Japan). 
Takatsuki Research Lab. 

For primary bibliographic entry see Field 5D. 
W89-07733 


SIMULTANEOUS DETERMINATION OF PHE- 
NOLIC COMPOUNDS WATER BY 
NORMAL AND DERIVATIVE FLOW INJEC- 
TION/CYCLIC VOLTAMMETRY, 

Cordoba Univ. (Spain). Dept. of Analytical Chem- 
istry. 

F. Canete, A. Rios, M. D. Luque de Castro, and 
M. Valcarcel. 

Analytica Chimica Acta ACACAM, Vol. 214, No. 
- p 375-384, November 15 1988. 2 fig, 7 tab, 10 
ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Water pollution, *Phenols, *Chemical analy- 
sis, *Electrochemistry, Flow injection analysis, 
Cyclic voltammetry. 


The possibilities for using fast-scan voltammetric 
detectors in flow injection analysis for individual 
and multicomponent determination of phenolic 
compounds are explored. Acyclic voltammetric 
unit for potential scans is connected to a three- 
electrode cell (carbon-paste working electrode, 
silver/silver chloride reference electrode and 
glassy-carbon auxiliary electrode). The resolution 
and hence the selectivity obtainable from the elec- 
trode processes can be improved by derivatizing 
the current/potential recordings. Individual and 
simultaneous determinations of phenol, guaiacol 
and 2,4-dichlorophenol at levels lower than 1 mi- 
crogram/ml can be achieved by judicious selection 
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of measurement potentials, and in worst cases, by 
use of simultaneous equations. (Author’s abstract) 
W89-07734 


AUTOMATED SPECTROPHOTOMETRIC 


FIELD MONITOR FOR WATER QUALITY PA- 


ETERS, 
Hull Univ. (England). oes of Chemistry. 
J.R. wy be P. J. Worsfold, and F. W. ak 
Analytica Chimica Acta ACACAM, Vol. 214, No. 
1/2, p 401-407, November 15 1988. 3 fig, 16 ref. 


Descriptors: *Automation, *Monitoring, «Water 
quality, *Ammonia, * rophotometry, * 

cal analysis, Automated techniques, Field monitor- 
ing, England, Rivers. 


A portable, automated spectrophotometric field 
cneniine to death top. tee deeinaiaaian a8 tania 
ammonia in river water. The linear calibration 
range (0-5 NH3-N) and 


micrograms/L 
(0.7-2.1%; n=6) of the monitor were ev: mated in 
the laboratory. The 


which time the reagent solutions (bromothymol 
blue and sodium hydroxide) and the standard solu- 
tions were renewed and the teflon gas-diffusion 
membrane replaced. Results are presented for a 
three-day field trial on the River Avon near Bris- 
tol. tl, (Author's abstract) 


ON-LINE VOLTAMMETRIC ANALYZER FOR 

TRACE METALS IN WASTEWATER, 

oe National Lab., TN. Analytical Chemis- 

try Div. 

B. R. Clark, D. W. DePaoli, D. R. McTaggart, and 

B. D. Patton. 

Analytica Chimica Acta ACACAM, Vol. 215, No. 

1/2, p 13-20, December 15 1988. 5 fig, 2 tab, 8 ref. 
leasuring instruments, *Water anal- 


wae naa seri reyr 1 *Heavy metals, *Trace 
Py *Chemical analysis, Voltammetry, Polar- 
ography, Detection limits. 


Differential-pulse anodic stripping voltammetric 
and differential pulse polarographic techniques 
were adapted to an analytical system to 
measure trace levels of metals in a wastewater 
stream. Chromium, nickel, zinc, cadmium, lead and 
copper were determined automatically for several 
days to characterize a wastewater stream and de- 
tection limits were typically near 50 micrograms/ 
L. (Author’s abstract) 

W89-07736 


SEAWATER AND SED! 
TOPIC DILUTION AND GC/MS, 
South Carolina Univ., Columbia. Dept. of Chemis- 


try. 

J. R. Hale, M. D. Walla, and T. A. Bryson. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 37, No. hp 70-74, January/Febru- 
ary 1989. 5 fig, 2 tab, 18 


DETERMINATION OF FENVALERATE IN 
IMENT UTILIZING ISO- 


Descriptors: *Pollutant identification, *Pesticides, 
*Insecticides, *Fenvalerate, *Seawater, *Sedi- 
ments, Estuaries, Deuterium, Gas chromatogra- 
wey. Mass ry, Trace levels, Agricultural 
hemicals, jioactive tracers. 


Fenvalerate, a pyrethroid insecticide commonly 

applied to many South Carolina agricultural mow 4 
ucts, is a challenging subject for analytical determi- 
nation. Exhibiting an a tendency to 
adsorb onto many surfaces, analyte resists re- 
producible trace analysis. This research demon- 
strates the advantages of using isotopic dilution in 
a gas chromatography/mass spectrometry method. 
Quantitative determinations of fenvalerate in sea- 
water and estuarine sediment represent practical 
applications of this procedure. Analysis of fenva- 
lerate in seawater at 8 microgram/L was per- 
formed with an RSD (n=8) of 3.32%. Concurrent- 
ly, the syntheses of two deuterium-labeled ana- 
logues of fenvalerate are presented. (Author's ab- 


stract) 
W89-07770 


INDUCTIVELY COUPLED PLASMA MASS 
SPECTROMETRIC DETERMINATION OF 
TRACE ELEMENTS IN SURFACE WATERS 
SUBJECT TO ACIDIC DEPOSITION, 

Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

J. M. Henshaw, E. M. Heithmar, and T. A. 
Hinners. 

Analytical Chemistry ANCHAM, Vol. 61, No. 4, 
p 335-342, February 15, 1989. 9 fig, 6 tab, 15 ref. 


Descriptors: *Pollutant identification, *Acid rain, 
*Water analysis, *Sample preservation, *Trace ele- 
ments, *Acidic water, *Mass spectrometry, Sur- 
face water, Lakes. 


More than 250 water samples from lakes in the 
eastern U.S. were analyzed by inductively coupled 
plasma mass spectrometry for 49 elements. Stand- 
ard calibrations were used for 21 elements, and 
surrogate standards were used for 28 elements. The 
system detection limits, evaluated by using field 
blanks carried through the entire ae and 
pretreatment process, were less than 0.2 micro- 
gram/L for most elements. Contamination during 
sampling and pretreatment was often the limiting 
factor. The accuracy of the determinations, as de- 
termined from the analysis of NBS SRM 1643b 
samples and by recoveries of spiked water samples, 
was typically better than +or-10% for the ele- 
ments i by using standard calibration 
and better than + 01-25% for the elements deter- 
mined by using surrogate standards. The long-term 

(12 months) Sodio was generally better than 
+or-10%, expressed as relative standard deviation, 
for both methods of determination. The use of 
surrogate standards and interference corrections is 
discussed. (Author’s abstract) 

W89-07774 


NEW METHODS FOR USING DIATOMS AND 
CHRYSOPHYTES TO INFER PAST PH OF 
LOW-ALKALINITY LAKES, 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
'W89-07818 


ARSENIC SPECIATION IN THE TAGUS ESTU- 
ARY, 


Direccao-Geral 
(Portugal). 

A. M. M. De Bettencourt. 

Netherlands Journal of Sea Research NJSRBA, 
Vol. 22, No. 3, p 205-212, October 1988. 5 fig, 4 
tab, 29 ref. 


da Qualidade do Ambiente, Lisbon 


Descriptors: *Chemical speciation, *Water chemis- 
try, *Path of pollutants, *Estuaries, *Arsenic, 
*Heavy metals, *Trace elements, *Pollutant identi- 
fication, Molecular weight, Organic compounds, 
Quantitative analysis, Water analysis. 


New evidence is presented pointing to the pres- 
ence in estuarine waters both of trimethylarsenic 
forms (TMA) and of an organo-arsenical compo- 
nent refractory to the hydride method. Although 
not previously detected in estuarine and coastal 
studies, TMA concentrations were measured in the 
Tagus estuary in August 1984. The results are 
presented together with total inorganic, mono- 
methyl (MMA) and dimethyl arsenic (DMA) spe- 
cies quantified in the same occasion. Further diges- 
tion of a separate water sample gave positive incre- 
ments for the methylarsenicals 
(MMA +DMA+TMA), with special relevance 
for DMA, suggesting the presence of a heavier 
organo-arsenical, undetectable in undigested sam- 
ples with our current anayltical capabilities. This 
component seems to be present in concentrations 
greater than MMA and TMA. That same sample 
was passed through a molecular fractionation 
scheme to get indications of the molecular weight 
of that unknown component. The results suggest a 
molecular weight of less than 210 although the 
limitations of the method do not allow a definitive 
conclusion. (Author's abstract) 

W89-07829 
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CONTROL OF TRACE METAL CONCENTRA- 
TIONS IN COASTAL SEAWATER THROUGH 
PARTITION ONTO SUSPENDED PARTICU- 
LATE MATTER, 

Marine Lab., Aberdeen (Scotland). 

P. W. Balls. 

Netherlands Journal of Sea Research NJSRBA, 
Vol. 22, No. 3, p 213-218, October 1988. 5 fig, 28 
ref. 


Descriptors: *Suspended solids, *Dissolved solids, 
*Pollutant identification, *Water chemistry, *Path 
of pollutants, *Trace metals, *Pollutant identifica- 
tion, *Seawater, *Coastal waters, *Particulate 
matter, Water quality, River flow, Monitoring. 


The distribution of total metal concentration be- 
tween dissolved and particulated phases in coastal 
seawater was examined as a function of suspended 
particulate matter (SPM) loading. Partition be- 
tween dissolved and particulated phases, as defined 
by a distribution coefficient, is demonstrated to be 
an important control on the concentration in each 
phase. The possible impact of anthropogenic inputs 
on trends in coastal water concentrations are con- 
trasted for waters with a high (Netherlands), and a 
low (U.K.), SPM loading. For a given increase in 
input, trends will be more readily detected in areas 
with a low SPM loading. It is concluded that 
trends in coastal seawater concentrations will only 
become apparent after river inputs have dramati- 
cally increased. Monitoring coastal water concen- 
trations of dissolved and particulate phase trace 
metals is not, therefore, likely to be a sufficiently 
sensitive technique for detecting trends. (Author’s 
abstract) 

W89-07830 


MONITORING AND ASSESSMENT OF BU- 
TYLTINS IN ATLANTIC COASTAL WATERS, 
Institut Francais de Recherche pour !’Exploitation 
de la Mer, Nantes. 

C. Alzieu, J. Sanjuan, P. Michel, M. Borel, and J. 
P. Dreno. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
1, p 22-26, January 1989. 2 fig, 3 tab, 11 ref. 


Descriptors: *Atlantic Ocean, *Bioindicators, 
*Pesticides, *Tin, *Organotins, *Monitoring, 
*Coastal waters, *Degradation products, Popula- 
tion exposure, Oysters, Aquatic environment, Sam- 
pling, Pollutant identification, Water pollution ef- 
fects, France, Marinas, Animal pathology, Anti- 
fouling paints. 


Tributyltin and its degradation products were 
measured in seawater samples in 1986-87 at differ- 
ent locations on the French Atlantic coast, includ- 
ing marinas and oyster culture areas. Concentra- 
tions were in the range of <2-1 500 ng TBT/, 
<1-194 ng DBTA/, and <1-200 ng MBT/1. In 
Arcachon Bay, the results showed that there was a 
good agreement between TBT levels in seawater 
and the frequency of oyster shell anomalies moni- 
tored at the same time. The observations also led 
to the conclusions that abnormal inputs of TBT 
still exist despite regulation of anti-fouling paints. 
Biological surveys using index A, the percentage 
of oysters with at least one chamber, generally in 
the upper valve, and index B, the percentage of 
oysters with chambers in both valves simultaneous- 
ly, iL.e., acute abnormality, are very efficient indica- 
tors of water contamination. (Friedmann-PTT) 
W89-07846 


IN-SITU MONITORING OF WATER QUALITY 
ON THE BASIS OF SPECTRAL REFLEC- 
TANCE, 

oR) fuer Umweltgestaltung, Berlin (German 
K. H. Mittenzwey, A. A. Gitel’son, A. A. 
Lopatchenko, B. L. Sukhorukov, and T. Voigt. 
Internationale Revue der Gesamten Hydrobiologie 
oo Vol. 73, No. 1, p 61-72, 1988. 8 fig, 25 
ref. 


Descriptors: *Spectral *Reflectance, 
*Measuring instruments, *Suspended solids, 
*Remote sensing, *Monitoring, *Phytoplankton, 
*Water quality, Eutrophication, Light penetration, 
Water quality management, Seston, Spectrometers, 


analysis, 


Chlorophyll, Fluorescence, Suspended load, Bio- 
mass. 


When using in-situ methods such as the use of 
spectrometers aboard a ship, aircraft or satellites to 
estimate suspended matter (especially phytoplank- 
ton concentrations) in waters, it is necessary to 
know the corresponding correlations between the 
matter concerned and the spectral reflectance 
R(lambda) or color indices R(lambda i)/R(lambda 
j). Therefore, ship-borne experiments were carried 
out on mesotrophic and eutrophic waters. The 
following parameters were measured: reflectance 
at the wavelengths 450, 550, 670, 705 nm, Secchi- 
disk transparency, chlorophyll-a concentration, 
fluorescence, extinction, and scattering. Significant 
correlations (0.92 < r squared < 0.99) were found 
between chlorophyll-a concentration (10 to 360 
micrograms/1) and the reflectance ratios R(705)/ 
R(670), R(705)/R(550), (R(705)-R(670)/R(550). At 
these concentrations the estimation of chlorophyll- 
a by means of R(705)/R(670) appears to be more 
accurate than by the fluorescence method. When 
pone met i i methods for estimating seston concen- 
trations, the use of R(705) is recommended. (Au- 
thor’s abstract) 

W89-07849 


ABSENCE OF ASSOCIATION BETWEEN 
TOTAL HETEROTROPHIC AND TOTAL 
COLIFORM BACTERIA FROM A PUBLIC 
WATER SUPPLY, 

Yale Univ., New Haven, CT. School of Medicine. 
S. C. Edberg, and D. B. Smith. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 2, p 380-384, February 
1989. 3 fig, 2 tab, 24 ref. 


Descriptors: *Pollutant identification, *Bacterial 
analysis, *Water supply, *Bioindicators, *Coli- 
forms, *Potable water, *Heterotrophic bacteria, 
Public health, Water quality management, Raw 
water, Sampling, Bioindicators, Bacteria, Water 
analysis, Effluents, Correlation analysis. 


Heterotrophic plate counts (HPC) and total coli- 
forms (TC) are two major microbial indicators that 
are used to monitor the potability of water. Al- 
though the presence of heterotrophs has been hy- 
pothesized to predict the presence of TC, there 
have been few documented reports. Intensive sam- 
pling of raw, treated effluent and distribution 
water from a public water supply serving 400,000 
people provided an opportunity to study the rela- 
tionship between these two indicator groups of 
bacteria. A total of 26, 158 samples were analyzed, 
including 12,970 from 1986 and 13,188 from 1985. 
There were 13, 429 samples from the distribution 
system, 5,524 from treatment effluents, and 7,205 
from raw water. The associations between HPC 
and TC were made on both a hits-and-misses and 
numerical comparison (CFU per milliliter) basis. 
The periodicity of the two indicators was also 
analyzed to determine whether the presence of one 
group could predict the presence of the other. 
Atypical bacteria were also related tc the presence 
of these two indicator bacteria. Venn diagrams and 
nonparametric statistics revealed the following 
correlation coefficients for HPC and TC for 1985 
and 1986 combined: raw water r = 0.45, treated 
effluent r = 0.06, and distribution system r = 0.10. 
Atypical bacteria showed a similar relationship 
with HPC. There was no predictive periodicity for 
HPC and TC within + 10 days of isolation of each 
other. Therefore, in a 2-year survey of a public 
water supply, the presence of HPC had a low 
correlation coefficient with TC, as determined by 
hits-and-misses and numerical comparisons. The 
enumeration of one group was found to be inde- 
pendent of the other. (Author’s abstract) 
'W89-07859 


SIMPLE METHOD FOR THE DETOXIFICA- 
TION OF WASTEWATER ULTRAFILTRATION 
CONCENTRATES FOR ROTAVIRUS ASSAY 
BY INDIRECT IMMUNOFLUORESCENCE, 

Leeds Univ. (England). Dept. of Civil Engineer- 


ing. 

J. 1. Oragui, and D. D. Mara. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 2, p 401-405, February 


1989. 4 tab, 14 ref. 


Descriptors: *Ultrafiltration, *Pollutant identifica- 
tion, *Filtration, *Detoxification, *Wastewater 
treatment, *Fluorescence, *Viricides, *Disinfec- 
tion, Viruses, Wastewater, Anaerobic conditions, 
Toxicity, Antibiotics, Rotaviruses, Immunofluores- 
cence. 


Polyacrylamide (Bio-Gel) or dextran (Sephadex 
G50) beads were mixed with concentrates (0.5 g/ 
10 ml, wt/vol) of wastewaters seeded with simian 
rotavirus SA11 and allowed to stand for 2 h. The 
supernatant was decontaminated with antibiotics 
and then assayed for rotaviruses. Concentrates 
from raw sewage and treated effluents seeded with 
SA11 were used to infect MA104 or LLC MK2 
cell lines. The concentrates, particularly those 
from raw sewage and anaerobic waste stabilization 
ponds, were very toxic to the tissue culture cells. 
These toxic effects were determined by the detach- 
ment and subsequent loss of cells after incubation 
with concentrates and assay medium for 24 h. 
They were either completely eliminated or were 
reduced by > 80% after treatment with beads. 
(Author’s abstract) 

W89-07861 


IN SITU SURVIVAL OF VIBRIO CHOLERAE 
AND ESCHERICHIA COLI IN A TROPICAL 
RAIN FOREST WATERSHED, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W89-07863 


COMPARISON OF THE PRESENCE-ABSENCE 
AND MEMBRANE FILTER TECHNIQUES 
FOR COLIFORM DETECTION IN SMALL, 
NONCHLORINATED WATER DISTRIBUTION 
SYSTEMS, 

Southeastern Louisiana Univ., Hammond. Dept. of 
Biological Sciences. 

K. Bancroft, E. T. Nelson, and G. W. Childers. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 2, p 507-510, February 
1989. 4 tab, 9 ref. 


Descriptors: *Bacterial analysis, *Water distribu- 
tion, *Filtration, *Membrane filters, *Pollutant 
identification, *Water quality control, *Coliforms, 
Comparison studies, Bacteria, Chlorination, Sam- 
pling, Water analysis. 


The traditional membrane filter and presence-ab- 
sence (P-A) techniques for the detection of coli- 
form bacteria were compared in a small nonchlor- 
inated drinking water distribution system by using 
total positive samples and frequency-of-occurrence 
analyses. No significant differences (P < 0.05) 
were found in detection of the presence of coli- 
form bacteria or in changes in the frequency of 
occurrence with time. A reduction in P-A sample 
volume (to 50 ml) was not found to statistically 
affect the comparative results of traditional mem- 
brane filter and P-A tests. (Author’s abstract) 
W89-07865 


BACTERIAL POPULATION STRUCTURE 
STUDY OF WATER COOLING SYSTEMS IN 
SOUTH AFRICA, 

Pretoria Univ. (South Africa). Dept. of Microbi- 
ology and Plant Pathology. 

T. E. Cloete, V. S. Brozel, and J. Pressly. 

Water SA WASADYV, Vol. 15, No. 1, p 37-42, 
January 1989. 3 fig, 2 tab, 13 ref. 


Descriptors: *Biofilms, *Aquatic bacteria, *South 
Africa, *Cooling water, *Species composition, 
Dendograms, Cooling ponds, Cooling towers, 
— Chromobacter, Water quality con- 
trol. 


Bacteria forming biofilms occur in all open water 
cooling systems where they accelerate metallic 
corrosion, reduce flow rate and decrease heat 
energy transfer rate. Selection of the correct bio- 
cide program depends mainly on the variety of 
bacteria encountered and on their respective num- 
bers. A population structure study of bacteria in 





seven South African water cooling systems was 
conducted. The isolate most frequently gg 
tered was fluorescens (35.5%), the 
commonly used in research owas bio- 

ilm formation. This was Chi 
bacter violaceum, P. pickettii, P. a and P. 
putida, each amounting to 6.6%. The dominant 

occurred in two oe of over 85% 

between their biochemical reaction pat- 
terns. Overall four distinguishable groups occurred 
on the 90% similarity level. (V: etNooy-PTT) 
W89-07926 


romo. 





INVESTIGATION 
SPP 


BLE WATER, 

Por primary bibliographic en ~4 Field 5F. 
‘or entry see Fie! 
W89-07948 


OF OUTGROWTHS OF 
IN DISTRIBUTED POTA- 


ENZYMATIC METHOD FOR THE ESTIMA- 
TION OF RESIDUAL ORGANOPHOSPHORUS 
COMPOUNDS IN WATER AFTER TREAT- 
aaee WITH CHLORINE-CONTAINING OXI- 
Changsha Inst. of Tech. (China). Dept. of Applied 
Chemistry 


D. Tingfa, and Z. Shi 
Water, Air, and Soil llution WAPLAC, Vol. 40, 
es aA n 351-358, August 1988. 2 fig, 4 tab, 13 


ee *Enzymes, *Chlorination, *Pollutant 
iden — *Water treatment, *Biochemical 
tests, ‘ganop! horus compounds, Chemical 
analysis, Feeciee Dismnfection, Estimating. 


In order to check the effect of the disinfection of 


taining Oxi 
been developed. The method is based on the inhib- 
iting action of organophosphorus compounds to- 
wards the enzyme-catalyzed hydrolysis of esters. 
= the oxidants have been quantitatively de- 
pai. a — of NaHCO3 and NaNO2, 


of O-ethyl-S-(N,N- 

erorect methylphosphonothioate 
P), dichlorvos (DDVP) and dimethoate are 

by using horse-serum cholinesterase 

with 2.6dich yl acetate as the sub- 
strate. A linear range of 2 or 3 orders of 


response 
magnitude and recovery within 100 + or - 5% has 
been been generally obtained. (Author’s abstract) 
ws 





po ey OF TIN COMPOUNDS IN SEDI- 
F THE ALEXANDRIA COASTAL 


Nleaddrie Univ. (Egypt). Dept. of Oceanography. 
O. Aboul Dahab. 


Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
a 3/4, p 433-441, August 1988. 2 fig, 2 tab, 20 


iptors: *Or, *Fate of pol- 
Rant eat enact fn 
*Marine sediments, *Path 7 po Then 
= ts, Water pollution effects, Spatial distri- 
tion. 


The spatial distribution and chemical speciation of 
—- compounds in Alexandria coastal belt 
its was studied. Surface sediments were col- 

lected by a Van Veen Grab, and analyzed by 
hydride generation-atomic absorption spectrosco- 
py (HDAAS) for tributyl-, dibutyl, monobutyl-, 
trimethyl-, a. monomethyl-tins, and inor- 
(as Sn) ranged from 

undetectable to 51200 ne/é dw (dry weight) for 
mono-methyltin (31 from 35 samples), undetectable 
to 135 ng/g dw for dimethyltin (29 from 35 sam- 
ples), undetectable to 80 ng/g dw for trimethyltin 
(6 from 35 samples), undetectable to 450 ng/g dw 
for monobutyltin (34 from 35 samples), undetecta- 
ble to 425 ng/g dw for dibutyltin (29 from 35 
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samples) and 30 to 1375 ng/g dw for tributyltin (in 
all samples). Methyl- and butyltin compounds are 
omnipresent in xandria coastal sediments. 
Methyltin compounds to form within the 
nr ar by debuty bh tributyltin, and 
butyltin compounds are derived from anthropo- 
enic sources. No significant correlations were 
ound between organic C (0.3 to 13.4%) and the 
sikyltin ~ an concentrations. (Author’s abstract) 
W89-07953 


FRESHWATER MUSSELS AS MONITORS OF 
BACTERIOLOGICAL WATER QUALITY, 

West Virginia Univ., Morgantown. Div. of Plant 
and Soil 

C. E. Tok A. J. Sexstone, and G. K. 
Bissonnette. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
No. 3/4, p 449-460, August 1988. 2 fig, 6 tab, 26 


— : *Mussels, *Monitoring, *Bioindica- 
gual *Coliforms, Streams, 
tion ana. analysis, Sampling. 


Use of mollusks as biological monitors for fecal 
coliform (FC) may be advantageous because it 


microbiological 
sample reflecting the bacterial density in the water 
column through time. Fluctuations of —_ pollu- 
tion, which could be missed by point sampling, 


complanata) was shown to actively filter, concen- 
trate, and retain fecal coliform bacteria from a 
variety of freshwater stream environments. Fecal 


coliform densities in mussel viscera were maximum 


water samples. Numbers of FC pines are Me in 
mussel viscera were retained for several hours 
after FC. dens densities ies declined in the surrounding 
water, suggesting the utility of mussels to record 
= of fecal pollution. (VerNooy-PTT) 
ws 54 


SURVIVAL OF ESCHERICHIA COLI AND 
pe SPP. IN ESTUARINE ENVI- 


ba ge Tiler yer dee ah omega 
Dept. of Bio and Fisheries Sciences. 

For primary bibliographic entry see Field 2L. 
W89-08033 


RECOVERY OF DNA FROM SOILS AND 


IMENTS, 
Louisville Univ., KY. Dept. of Biology. 
— Goksoyr, A. K. Bej, and R. M. 


pp and Environmental Microbiology 
AEMIDF, Vol. 54, No. 12, p 2908-2915, Decem- 
ber 1988. 2 fig, 6 tab, 19 ref. 


Descriptors: *DNA, *Soil bacteria, *Sediments, 
*Sampling, Bacteria, Microbiological studies, 
Monitoring, Humic acids, Sample preparation, En- 
zymes. 


Experiments were performed to evaluate the effec- 
tiveness of two different methodological approach- 
es for recovering DNA from soil and sediment 
bacterial communities: cell extraction followed by 
lysis and DNA recovery (cell extraction method) 
versus direct cell lysis and alkaline extraction to 
recover DNA (direct 1 b> method). ee of 
DNA recovery by each method was determined 
by spectrophotometric absorbance and using a tri- 
tiated thymidine tracer. With both procedures, the 
use of Lp | a ptr was important for 
the removal of humic com to improve the 
— of the recovered DNA; without extensive 
tion, various restriction enzymes failed to 
po added tar, -_ DNA. Milligram quantities of 
high-purity DNA were recovered from 100-g sam- 
ples of both soils and sediments by the direct lysis 
method, which was a > _ 1-order-of-magnitude- 


ne Dee be a ot axuodion waies. 


lysis method may have contained DNA 
from other sources. (Author’s abstract) 
W89-08034 


TEST OF THE VALIDITY OF THE POISSON 
ASSUMPTION FOR ANALYSIS OF MOST- 


Calcutta (India). 

G. B. Nair, Y. Oku, Y. Takeda, A. Ghosh, and R. 

K. Ghosh. 

Appli and Environmental i i 

AEMIDF, Vol. 54, No. 12, p 3180-3182, Dec 

ber 1988. 1 tab, 21 ref. 

Descriptors: *Vibrio, *Calcutta, = *Toxins, 

*Human diseases, Epidemiology, Assays, Bioas- 

says, Enzymes, 

techniques, studies, Culture media, 

_— analysis, Bacterial oo Water pollution 
ects. 


A collection of Vibrio cholerae non-O1 isolated 


dized with a DNA probe containing sequences 

the A subunit of CT. None of the strains 
produced "Shiga like toxins or heat-stable entero- 
toxin. Hemolytic was observed in 89.7% 


lournal - Association of Official Analytical 
ists JANCA2, Vol. 71, No. 6, p 1086-1089, Novem- 
ber/December 1988. 3 fig, 5 tab, 17 ref. 


fish tissue samples with 
a stream of air, trapped on charcoal, eluted with a 
a and analyzed by gas chromatography. 
These volatile compounds are among the — 
water-soluble components of crude oils and 
leum products, and they have been with 
tainting in fish tissues. Recoveries for these com- 
ee oe ee, oe 
either onto traps or into fish tissues venue pone of 
thalene desorbed poorly from the c recov- 
eries of this compound were about 50%. Relative 
deviations (RSD) for most recoveries of 
spiked samples were in the 2-10% range based on 6 
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samples analyzed in duplicate. However, when live 
fish were contaminated experimentally by adding 
the aromatic compounds to the aquarium water, 
the RSDs were higher (10-30%). (Author’s ab- 
stract) 

W89-08054 


DETERMINATION OF ARSENIC AND SELE- 
NIUM IN ENVIRONMENTAL AND AGRICUL- 
TURAL SAMPLES BY HYDRIDE GENERA- 
TION ATOMIC ABSORPTION SPECTROME- 


TRY, 

Lancaster Labs., Inc., PA. 

J. W. Hershey, T. S. Oostdyk, and P. N. Keliher. 
Journal - Association of Official Analytical Chem- 
ists JANCA2, Vol. 71, No. 6, p 1090-1093, Novem- 
ber/December 1988. 9 tab, 10 ref. 


Descriptors: *Arsenic, *Selenium, *Atomic Ab- 
sorption Spectroscopy, *Chemical analysis, *Pol- 
lutant identification, Sample preparation, Cation 
exchange, Tissue analysis, Water analysis, Foods, 
Leachates, Acids, Reagents. 


Hydride generation, when combined with atomic 
absorption spectrometry (AAS), provides an accu- 
rate and sensitive procedure for determining ar- 
senic and selenium. However, the hydride tech- 
nique is prone to interelement interferences. A 
method is presented that provides suitable diges- 
tion procedures for a variety of samples and mini- 
mizes interference. Digestion procedures are de- 
scribed for aqueous samples, food, and tissue. In- 
creasing the hydrochloric acid concentration was 
found to be a quick, simple, and effective method. 
The use of a cation exchange resin is more time- 
consuming, but can be used alone or in combina- 
tion with acidification for more highly polluted 
samples. For agricultural samples a 
copper, the high-concentration acid technique will 
rovide rr selenium results if the copper 
level is less than 100 ppm in the original sample. 
Substantially higher levels of copper require the 
resin technique or a combination of both. It is 
concluded that the acidification and cation ex- 
change techniques can be used interchangeably, 
but, because of its simplicity, the acidification pro- 
cedure is recommended whenever it alone pro- 
vides acceptable recoveries. (Doria-PTT) 
W89-08055 


LIQUID CHROMATOGRAPHIC DETERMINA- 
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An analytical procedure is described for determin- 
ing residues of rotenone in fish muscle, fish offal, 
crayfish, freshwater mussels, and bottom sedi- 
ments. Tissue samples were extracted with ethyl 
ether and extracts were cleaned up by gel perme- 
ation chromatography and silica gel chromatogra- 
phy. Sediment samples were extracted with metha- 
nol, acidified, partitioned into hexane, and cleaned 
up on a silica gel column. Rotenone residues were 
quantitated by liquid chromatography, using ultra- 
violet (295 nm) detection. Recoveries from sedi- 
ment samples fortified with rotenone at 0.3 micro- 
grams/g were 80.8%, whereas recoveries from 
tissue samples fortified with 0.1 micrograms/g 
ranged from 87.7 to 96.8%. Samples fortified with 
0.3 micrograms/g and stored at -10 C for 6 months 
before analysis had recoveries ranging from 83.2 to 
90.5%. Limits of detection were 0.025 micro- 
grams/g for sediments and 0.005 micrograms/g for 
tissue samples. (Author’s abstract) 
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Some effects of visible light on the survival of 
Escherichia coli in waters of the Butron river were 
studied by comparing illuminated and nonillumin- 
ated systems. In the illuminated systems, decreases 
in CFU of E. coli and in the number of metaboli- 
cally active cells were observed. However, no 
decline of the total number of E. coli cells was 
observed. By count methods, different stages of 
progressive dormancy of E. coli cells were deter- 
mined to exist in illuminated systems. Culturable 
and recoverable cells were defined as viable cells, 
and metabolically active cells and morphologically 
intact cells were defined as somnicells. Indirect 
activity measurements were also done by using 
(C14)glucose. In illuminated systems, a decrease of 
glucose uptake by E. coli cells was observed 
throughout the experiments. The assimilated frac- 
tion of (C14)glucose decreased faster than the re- 
spired fraction in illuminated systems. The percent- 
age of respired (C14)glucose (CO2-14 production) 
with respect to the total glucose uptake increased 
throughout the experiments,and the percentage of 
assimilated glucose decreased. Therefore, the visi- 
ble light was also responsible for an additional 
inhibition of biosynthetic processes. (Author’s ab- 
stract) 
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ROLE OF FISH STUDIES IN ESTUARINE 
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Forth River Purification Board, Queensferry 
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The environmental quality objective and standards 
(EQO/EQS) approach to controlling and assessing 
estuarine pollution is described together with de- 
tails of the information necessary to assess the 
health of the fish population and determine wheth- 
er the EQO/EQS are being met in an estuary. 
These concepts are illustrated by examples from 
the Forth estuary, Scotland, involving studies of 
the ecology, pathology, biochemistry, and con- 
taminant bioaccumulation of fish in relation to the 
benthos, water quality, and anthropogenic influ- 
ences. In summary, the biologist has a suite of 
complementary techniques, although some are 
only suitable for certain conditions, e.g., mixed 
function oxidase activity induction as a response to 
hydrocarbon exposure. Many of them can be used 
on fish and, because of the importance of estuaries 
for fish, fish studies are very often the most rele- 
vant part of estuarine quality assessment. Especial- 
ly promising is the use of estuarine residents as 
sentinel organisms, particularly demersal species in 
contact with contaminated sediments. However, 
further effort is needed to standardize procedures 
and quantify variability which will increase the 
signal-to-noise ratio before the techniques provide 
valid assessments of pollution. The techniques will 
detect anthropogenic effects as lethal (or acute) or 
sublethal (or chronic) changes in fish. Lethal/acute 
changes will alter the community or population 
through death or ie age and therefore may be 
regarded as catastrophic, whereas stress should be 
detected at an earlier stage by the use of chronic or 
sublethal effects. Finally, it is emphasized that the 
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fish studies should be one component in an holistic 
approach and chemical, hydrographical, and other 
biological studies need to be carried out to inter- 
pret the fish data. (Author’s abstract) 


BEAM TRAWL SURVEYS AS A MONITORING 
TOOL IN POLLUTED ESTUARIES IN NORTH- 
EAST ENGLAND, 

Northumbrian Water Authority, Gosforth (Eng- 
land). 

J. R. Pomfret, G. S. Turner, and S. Phillips. 
Journal of Fish Biology JFIBA9, Vol. 33, p Suppl. 
A, 71-77, 1988. 3 fig, 2 tab, 17 ref. 
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Surveys of demersal fish and epibenthos in the 
Tyne, Wear, and Tees estuaries (England), were 
begun in 1981 as part of a wider sampling program 
to assess the effects of pollution and its reduction 
by various control measures. Available survey 
methods are reviewed and the development of a 
survey protocol is described. A very robust con- 
struction of beam trawl was eventually adopted, 
using a steel beam of 2.4 m length and 50 mm 
diameter, 150 mm wide shoes for operating over 
soft mud, and a beam height of 300 mm above the 
river bed. The gear has proven satisfactory over all 
substrates, although regular net repair is necessary. 
A preliminary assessment of the data identified 
differences between the estuaries and the distribu- 
tion of major fish species in the Tyne, and provides 
evidence of long-term water quality improve- 
ments. Flounder has proven to be the most useful 
fish species in this context; regression analysis indi- 
cated the major influence of dissolved oxygen 
levels in controlling the abundance of flounder. It 
is concluded that beam trawling is a rapid and 
relatively inexpensive method of estuarine pollu- 
tion assessment, once the practical problems have 
been overcome. (Doria-PTT) 
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Direct fluorescent antibody staining of concentrat- 
ed water samples from ten cisterns in the U.S. 
Virgin Islands demonstrated the presence of Le- 
gionella pneumophila serogroups 1-6, Legionella 
micdadei and Legionella gormanii. These potential 
pathogens were found in concentrations high 
enough to suggest that cistern water being used for 
drinking and bathing could be a source of Legion- 
ella disease in tropical areas. (Author’s abstract) 
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ATOMIC ABSORPTION SPECTROMETRIC 


TYLMETHYLAMMONIUM CATION, 

Centre for Water Resources Development and 
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A rapid, sensitive and accurate method is present- 
ed for the atomic absorption spectrophotometric 
determination of manganese after extractive sepa- 
ration from aqueous media as its ternary complex 
with nicotinohydroxamic acid and trioctylmethy- 
lammonium cation into methyl isobutyl ketone. 
The method permits determination of up to 0.002 
ppm (2 ppb) of manganese without any pretreat- 
ment and up to 0.1 ppb with pretreatment. The 
method was applied to the determination of man- 
ganese in natural waters and industrial effluents, 
with results that were accurate and precise. (Au- 
thor’s abstract) 
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EFFECTS OF SOLVENT AND HUMIC MATE- 
RIALS IN FLUORIMETRIC DETERMINA- 
pol OF OIL HYDROCARBONS IN MARINE 


University of Petroleum and Minerals, Dhahran 
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Serious interferences were found to occur during 
the fluorimeteric determination of oil hydrocar- 
bons in marine sediments along the Saudi coast of 
the Arabian Gulf. The presence of trace quantity 
of methylene chloride in the sediment extracts was 
found to considerably enhance the fluorescent in- 
tensity of chrysene. The presence of humic materi- 

als, naturally existing in sediment, in some cases 
completely quenches the fluorescence. This study 
suggests that great care should be taken when 
fluorescence is applied to such determinations. 
(Author’s abstract) 
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ENZYMATIC DETERMINATION OF DI- 
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USING FLOW INJECTION ANALYSIS, 
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1988. 3 fig, 1 tab, 9 ref. 
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boned novel enzyme N,N-dimethylformamidase has 

been immobilized on controlled pore glass beads 
and introduced into a Flow Injection Analysis 
manifold. Using this system, it was possible to 
determine the dimethylformamide content of in- 
dustrial wastewater and process effluents in 8 of 10 
examined samples. Concentrations up to 15 mM 
could be determined with a detection limit of 0.05 
mM. The immobilized enzyme is stable for months 
and has an operational lifetime of several days. The 
analytical system can be used for a permanent 
control of the dimethylformamide concentration in 
industrial and p effluents. (Au- 





ee DETERMINATION 
OF ANTIMONY INDUSTRIAL 
WASTEWATERS WITH IODIDE AND AMI- 


DINES, 

Ravishankar Univ., Raipur (India). Dept. of Chem- 
istry. 

A. Golwelker, K. S. Patel, and R. K. Mishra. 
International Journal of Environmental Analytical 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Chemistry IJEAA3, Vol. 33, No. 3/4, p 185-195, 
1988. 3 fig, 3 tab, 14 ref. 


Descriptors: *Spectrophotometry, *Wastewater 
analysis, *Spectrometers, *Pollutant identification, 
*Antimony, *Heavy metals, *Industrial wastes, 
Detection limits, Ions, Trace elements, Solvents, 
Organic compounds, Iodide, Wastewater. 


A new method for determination of trace amounts 
of antimony in industrial wastewaters it is based on 
the reaction of antimony(III) with iodide over 1.0- 
4.0 M H2S04, and extraction of the iodo com; 7 
with amidine(HA) into chloroform as a (Sb216 
complex. The molar absorptivity of the completes 
with 9 various amidines are found to be in the 
range of 0.0041-0.0068 1/mol-cm at 265 mn. Of 
these, the simplest compound, N,N’- 
diphenylbenzamidine(DPBA) was chosen for de- 
tailed studies, and the detection limit of the method 
with this compound is 0.2 micrograms Sb/ml. The 
effect of diverse ions, solvents and acids was exam- 
ined. Of various diverse ions tested, only Bi(III) 
causes serious interference in the determination of 
the metal. The method has been applied for the 
recovery of the metal in water samples containing 
up in 0.05 ppm Sb with relative standard deviation 
less than plus or minus 1.5%. (Author’s abstract) 
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TREATMENT AND DETERMINATION OF OR- 
GANOPHOSPHOROUS PESTICIDES IN 
WASTEWATER BY USING CONTINUOUS 
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When solving a definite analytical problem, the 
known distribution parameters allow calculation of 
a detection probability of any concentration of the 
determinand, and vice versa, a concentration value 
corresponding to a preselected probability. Laws 
of probability distribution, their parameters, and 
detection limits of determinonds in surface waters-- 
by indicator test papers, color reactions on a carri- 
er, in solution and in a thin-layer adsorbent--have 
been investigated by the maximum likelihood and 
chi-square minimum methods. The normal, lognor- 
mal, exponential, and Weibull distributions corre- 
spond to the tested types of methods. Such an 
approach allows an advantageous implementation 
of rapid assays for detection and quantitative deter- 
mination of Na, K, Rb, Cs, Li, Cu(II), NO2(-), 3,4- 
DCA, propanil, sevin, DDT, etc., in surface 
waters. (Author’s abstract) 
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In recent years attention has been drawn to the 
potential use of analysis of collections of chirono- 
mid exuviae as a quick and easy method of river 
monitoring. The effect of diel variation on the 
representation of subfamilies and tribes of chirono- 
mids was examined at three locations on different 
Irish rivers and seasonal variation was examined at 
one location. Six consecutive samples of 4 hr dura- 
tion were obtained over a 24-hr period and com- 
pared with composite 24-hr samples at the same 
location The results from one site on the River 
Annascaul show how the pattern of diel emer- 
gence is strongly influenced by season. There was 
a single emergence peak in spring, in the early 
evening, whereas in summer a bimodal pattern was 
evident, with post-sunset and post-dawn peaks. 
Even during the summer months, caution was re- 
quired in selecting the sampling period because the 
major chironomid taxa differed in maximum ex- 
pression over the day. Results from the three loca- 
tions sampled showed a general trend: Orthocla- 
diinae dominated during daylight hours and Tany- 
tarsini and Chironomini a greater impor- 
tance after dusk. Consequently, the results of the 
individual sampling periods differed from those of 
the overall 24-hr sampling period. Samples taken in 
the morning and late afternoon least resemble the 
composite figures. If the exuviae collection tech- 
nique is to be used to its full potential, it is recom- 
mended that the sampling period be as close to 24 
hr as possible. (Rochester-PTT) 
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For the management of surface water quality 
standards are needed for the parameters related to 
the use of water for human functions and for the 
parameters considered to be key factors in ecosys- 
tems. Results of the Dutch working group on 
ecological standardization of surface waters in the 
Netherlands are discussed. The approach to the 
choice of key factors for the aquatic systems was 
made by selecting 14 types of inland waters with a 
verbal description of their environmental quality. 
Key factors considered were temperature, pH, Ci(- 
), SO4(2-), Ca(2+), PO4-P max, NO3-N max, O2- 
min, and O2-average. The ranges of the parameters 
differed in different types of aquatic systems. Some 
types showed two ranges (subtypes) as a result of 
the influence of seawater, whereas others showed 
subtypes in calcium as a result of soil properties. 
Decision makers may use the ecological ranges as 
standards for evaluation of measures to be taken. A 
scheme was developed for evaluation of the hydro- 
environment using the parameters. Both general 
and specific standards must be used because gener- 
al standards do not characterize regional differ- 
ences. In a second scheme, a method is presented 
for evaluating the effect of a water project. The 
first part of the scheme assesses the present situa- 
tion, the second part relates the management ob- 
jectives to the proposed characteristics of the new 
environment, and the third part helps in assessment 
of the a situation after the project is on-line. 
The UNEP/UNESCO working group adapted the 
following parameters mentioned in the scheme for 
wider use: biomass, diversity, population density, 
periodicity, bioquality (indicator species), and 
trophic status. (Rochester-PTT) 
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A classification scheme based on macroinverte- 
brates has been developed for unpolluted sites on 
British rivers; 370 sites on 61 river systems were 
placed into 30 site groups using TWINSPAN. A 
technique developed recently by Moss and other 
uses multiple discriminant analysis to predict the 
probability of capture of species at a new site when 
the sampling conditions are the same as those used 
at the original 370 sites. Depending on various 
combinations of from 5 to 11 physical and chemi- 
cal (or only physical) variables, the invertebrate 
fauna of a given site can be predicted based on the 
results from the 370 samples. This system, the river 
invertebrate prediction and classification system 
(RIVPACS), has been adapted for microcomputer 
use and is now being tested by the Water Industry 
in Great Britain. The use of this system to assess 
impacts based on invertebrate families at three sites 
(upstream, impacted, and recovered) associated 
with a case of mild organic pollution is described. 
Scoring of families of invertebrates was done using 
the Biological Monitoring Working Party 
(BMWP) score system of pollution tolerance for 
invertebrate families. Comparison of the observed 
families and numbers of species with those expect- 
ed based on the RIVPACS system showed that 
relatively small losses of water quality had oc- 
curred and specified the taxa that could be expect- 
ed with high probability but were absent. A system 
based on the BMWP families may be essential 
where a low input survey is required for a large 
number of sites. The same environmental data may 
be used to predict species and families, with or 
without an indication of abundance at the family 
level. At present, predictions relate to the probabil- 
ity of capture after sampling in spring, summer, 
and autumn. (Rochester-PTT) 

W89-08220 


RELATIONSHIP BETWEEN BIOLOGICAL 
AND CHEMICAL INDICATORS OF SURFACE 
WATER QUALITY, 

Ghent Rijksuniversiteit (Belgium). Lab. for Biolog- 
ical Research in Aquatic Pollution. 

N. De Pauw, and D. Roels. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1553-1558, October 
1988. 5 fig, 2 tab, 7 ref. 


Descriptors: *Belgian Biotic Index, *Macroinver- 
tebrates, *Benthic fauna, *Monitoring, *Bioindica- 
tors, *Chemical analysis, Performance evaluation, 
Comparison studies, Europe, United States, Varia- 
bility, Correlation analysis, Mathematical equa- 
tions. 


The Belgian Biotic Index (BBI) is a standardized 
method representative of the numerous methods 
based the analysis of benthic macroinvertebrate 
communities. The BBI expresses water quality as a 
number varying between 10 (excellent) and 0 (very 
polluted). Mathematical analyses were performed 
on data from watercourses in Belgium, Italy, Por- 
tugal, and the United Kingdom that differed in 
degree of pollution. Slow lowland and fast moun- 


tains rivers, brooks, and canals were included. 
Samples were taken during different seasons of the 
year. The first treatment of the data was to devel- 
op X-Y plots of chemical variables versus the BBI. 
This approach showed a great deal of variability. 
Subsequently, the significance of the correlations 
between the BBI and each chemical variable was 
tested. The most common chemical indicators (O2, 
BOD, COD, NH4, NO3, NO2, and PO4) were 
mostly showed significant or highly significant 
correlations with the BBI; O2 had a highly signifi- 
cant and positive correlation at all values of the 
index from 1-7, whereas the other generally nega- 
tively correlated with the index. The minimum and 
maximum values corresponding with each biotic 
index valued showed that great variation existed 
for nearly all chemical indicators studied. Using an 
analysis of variance approach, some chemical vari- 
ables (02, COD, NH4, and PO4) could be associat- 
ed with significant differences provided the biotic 
indices were arranged into three groups (0-3, 4-6, 
7-10). Although several common variable of water 
quality and the BBI clearly are related, it seems 
impossible to express these relations into meaning- 
ful mathematical equations because of the large 
variability in concentration of each individual 
chemical. Chemical and biological monitoring are 
complementary. Chemical indices provide an in- 
stantaneous picture, whereas biotic assessments 
with macroinvertebrates have the advantage of 
integrating water quality over a period of time. 
Both approaches are needed in water gies as- 
sessment. However, for routine surveillance bio- 
logical assessments should be used as an early 
warning system and be the precursor of extensive 
chemical analyses to identify the cause of the bio- 
logical stress. (Rochester-PTT) 
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Saprobity is the term for organic pollution of the 
aquatic environment and it constitutes the main 
factor in water quality. Numerous scales of sapro- 
bity have been advanced from as far back as Kolk- 
witz and Marsson’s in 1902 to Chandler’s in 1970. 
Eighteen scales of saprobity are compared graphi- 
cally to an extended saprobic index (S) based on 
the system originated by Pantle and Buck and 
extended by Sladecek. This index is preferred be- 
cause it covers the range of saprobity from the 
purest groundwater (-1.5) to sewage anaerobic in- 
dustrial wastes (+8.5). Using the graphs provided, 
any of the other indexes can be converted to S or 
each other. To obtain comparable data, the same 
communities of indicator organisms (e.g., macro- 
zoobenthos, phytoplankton) must be compared. 
Both running and standing waters can be evaluated 
on the same scale. (Rochester-PTT) 
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INFLUENCE OF CHLORIDE/MERCURY 
MOLAR RATIO AND PH ON THE ADSORP- 
TION OF MERCURY BY POORLY CRYSTAL- 
LINE OXIDES OF AL, FE, MN, AND SI, 

Saskatchewan Univ., Saskatoon. Dept. of Soil Sci- 


ence. 

J. S. Wang, P. M. Huang, U. T. Hammer, and W. 
K. Liaw. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1594-1600, October 
1988. 3 fig, 2 tab, 27 ref. Natural Sciences and 
Engineering Research Council of Canada Strategic 
Grant G1296. 


Descriptors: *Path of pollutants, *Mercury, 
*Chlorides, *Adsorption, *Water analysis, 
*Sample preservation, *Sample preparation, *Min- 
erals, *Surface properties, Heavy metals, Oxides, 


Hydrogen ion concentration, Aluminum, Iron, 
Manganese, Silicon, Calcium. 


Chloride concentration and pH have been recog- 
nized as two significant factors in determining the 
Hg distribution in the freshwater environment. In 
addition to solution Cl/Hg molar ratios, pH of the 
oxide/water system is known to have an influence 
on both the surface properties of the hydrous 
oxides and Hg speciation. The role of the critical 
solution Cl/Hg molar ratios and pH in affecting 
the adsorption of Hg by poorly crystalline oxides 
of Al, Fe, Mn, and Si was investigated. The de- 
crease in Hg adsorption with increasing solution 
Cl/Hg molar ratio is attributed to the weak adsorp- 
tion of Hg-Cl complexes by oxide surfaces. The 
Hg adsorption by Al, Fe, and Si oxides decreases 
significantly when the solution Ci/Hg molar ratio 
exceeds 1000. For the Mn oxide, the Hg adsorption 
decreases significantly when the solution Cl/Hg 
ratio is higher than 50,000. The proion release 
upon adsorption of Hg was highly pH-dependent. 
The release of Ca from Ca-saturated oxides only 
accounts for a fraction of the adsorbed Hg. The 
extent of the influence of pH on the Hg adsorption 
varies greatly with the surface properties of the 
metal oxides. (Rochester-PTT) 

'W89-08227 


CLINICAL INDICATORS OF STRESS-IN- 
DUCED CHANGES IN AQUATIC ORGA- 
NISMS, 

Michigan State Univ., East Lansing. Dept. of Fish- 
eries and Wildlife. 

J. P. Giesy. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1610-1618, October 
1988. 38 ref. NOAA Great Lakes Environmental 
Research Laboratory Cooperative Agreement 
NA84-WC-H-06094 and National Sea Grant Col- 
lege Program, NOAA grant NA080AA-D-090072. 


Descriptors: *Bioindicators, *Clinical indicators, 
*Ecosystems, *Monitoring, *Toxicology, Stress. 


As the discipline of aquatic toxicology has matured 
and environmental regulation has become more 
complex, —- to toxicants at the sub-organis- 
mal levels of organization, such as physiological, 
histological, and biochemical, which are generally 
referred to as ‘clinical’ measures, have been consid- 
ered as viable monitors of responses of organisms 
to stressors. Stressors, general adaptation syn- 
drome, advantages of clinical measures, and limita- 
tions of clinical measures are discussed. A number 
of different endpoints have been used as measures 
of the effects of stressors; these can be classified 
into six groups: hormones, energetics, enzyme ac- 
tivities, osmoregulatory electrolytes, RNA/DNA 
and protein content, and other substrates. Ultimate- 
ly, ecosystem and all its components is what is to 
be protected. Therefore, ecosystem-level monitor- 
ing will continue to be important, as will popula- 
tion and community-level studies. Biochemical in- 
dicators will not replace measures of toxicant ef- 
fects on individuals, populations, communities or 
ecosystems, but will add to and enrich understand- 
ing of toxicant-induced effects. Specifically, an un- 
derstanding of biochemical response will elucidate 
the modes of action of toxicants, thus providing 
greater generality. This increased understanding 
will serve as the basis for improved predictability 
of toxic effects among toxicants and species and 
allow better extrapolation to different environmen- 
tal conditions. Furthermore, understanding of bio- 
chemical toxicology will allow better prediction 
the interactions of toxic mixtures. Few clinical 
measures have been developed sufficiently to be 
used in monitoring programs and knowledge is 
lacking for implementation of many of the clinical 
measures. (Rochester-PTT) 
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NORMALIZED ECOSYSTEM STRAIN IN 
MICRO-ECOSYSTEMS USING DIFFERENT 
SETS OF STATE VARIABLES, 

Rijksinstituut voor Natuurbeheer, Leersum (Neth- 
erlands). 

K. Kersting. 





yer ag Vereinigung fuer Theoretische und 
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Descriptors: *Bioindicators, *Normalized Ecosys- 
tem Strain, *Monitoring, *Microcosms, Chlorella, 
Daphnia, Herbicides, Dichlobenil, Biomass, Hy- 
drogen ion concentration, Phosphorus, Toxicity. 


The Normalized Ecosystem Strain (N.E.S.) meas- 
ures the deviation of the state of an ecosystem 
under stress from the state of a similar, unper- 
turbed ecosystem. Ecosystems can be described by 
several parameters, which define the state space, in 
which they occupy a small area, which is the 
Normal Operating Range (N.O.R.). Using the 
center of the N.O.R. as the reference state, the 
N.E.S. is defined as the Euclidean distance from a 
state to the reference state divided by the distance 
from the reference state to the 95% tolerance 
ellipsoid along the vector connecting the data 
point to the reference point. Experiments were 
conducted with a microecosystem consisting of 
three wide-neck reaction vessels of volumes 6, 0.5, 
= 0.5 1 for the autotrophic, herbivore, and de- 
mposer vely. The subsys- 
wae were linked by capillary glass tubes. The 
autotrophic subsystem employed Chlorella vul- 
garis and the herbivore system had 10 adult Daph- 
nia magna. A stabilization period of 140 days was 
used, after which slow release of the herbicide 
Dichlobenil was introduced into the first two sys- 
tems. Until the introduction of the toxicant, the 
autotrophic systems of the various replicates were 
mixed to ensure uniformity; afterward the four 
— were treated separately. The N.O.R. was 
culated based on the states of two control mi- 
croecosystems as the experiment progressed. For 
each combination of state variables (i.e., algal bio- 
mass, number of D. magna, pH, and molybdate- 
reactive P) a N.O.R. can be determined that is used 
to calculate the N.E.S. for the perturbed microeco- 
system. The sensitivity of all combinations of state 
variables was plotted against the number of state 
variables. There was a clear effect of the number 
of state variables on the sensitivity, but not a 
continuous increase with the number of state varia- 
bles. Increasing the number of state variables only 
increased the minimum sensitivity. It was deter- 
mined that, in fact, the complete set of state varia- 
bles is most sensitive if a 5% confidence limit is 
desired. It is concluded that microecosystems are 
not suited for analyzing mechanisms of toxic 
action, but —— information about changes at 
the level. (Re 
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METHOD OF DETERMINING SUBCHRONIC 
EFFECTS OF SUBSTANCES ON AQUATIC IN- 
SECTS, 

Bayer A.G., Leverkusen (Germany, F.R.). Um- 
weltschutz/Analytik. 

For primary bibliographic entry see Field 5C. 
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UNIO ELONGATULUS AS INDICATOR OF 
TRACE ELEMENT POLLUTI 


ON, 
Istituto Italiano di Idrobiologia, Pallanza (Italy). 
R. Baudo, and G. Galanti. 
Internationale Vereinigung fuer Theoretische und 


Angewandte Limnologie. Verhandlungen 
I AP, Vol. 23, No. 3, p 1652-1654, October 
1988. 3 tab, 8 ref. 


Descriptors: *Bioindicators, *Clams, *Metabolism, 
*Bioassay, *Bioaccumulation, *Trace elements, 
Manganese, Zinc, Copper, Chromium, Lake Mez- 
zola, Italy, Least squares method, Statistics, Math- 
ematical equations, Tissue analysis. 


In environmental studies, bivalve molluscs often 
are used as indicators of trace element pollution. 
The influence of body size on the flesh trace 
element content (Y) often is described by the para- 
bolic equation: Y = alpha x W to the beta power, 
where W is the body weight and alpha and beta 
are fitted parameters. Despite the formal similarity 
with the metabolic allometric equation M = a x W 
to the b power (M is steady-state energy flux and a 
and b are fitted parameters), the beta of the first 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


equation cannot be identified with the b of the 
second equation because the first refers to a state 
and the second refers to a flux. The soft tissues of 
Unio elongatulus (Mollusca) of several size classes 
from Lake Mezzola (Northern Italy) were ana- 
lyzed for their Fe. Mn, Zn, Cu, and Cr content by 
atomic rege yee a The nonlin- 
ear model o rst equation was fitted by an 
iterative least-squares method based on a Taylor 
series expansion. The beta values obtained were 
compared with each other and with unity (beta = 
1 should imply a connection with metabolism) by 
the Behrens-Fisher test. Fe, Mn, Zn, Cu, and Cr 
contents in the whole body of U. elongatulus were 
related to size by statistically significant relation- 
ships over a large size span (4 log cycles). The 
curved data sets were better fitted by an iterative 
least-squares method than by the common log-log 
transformation. Larger (=older) individuals had 
more Fe, Mn, Zn, and Cr than if contents are 
related linearly to size (beta > 1); only for Cu do 
smaller molluscs contain higher concentrations of 
metal, particularly in gills and foot + visceral sac. 
It must be kept in mind, however, that the use of 
the first parabolic equation to describe the influ- 
ence of body size on the trace element content can 
ive useful information about the element metabo- 
ism only if the steady state is achieved. The en- 
hanced accumulation of Fe, Mn, Zn, and Cr in 
Unio could indicate that the molluscs had grown in 
a contaminated environment, or that the turnover 
rates of those elements are determined by the 
activity of a specific enzyme rather than by the 
total energy metabolism, that the steady state was 
not reached, or even that the accumulation of 
metals may depend on the metabolic rate of a 
particular organ. (Rochester-PTT) 
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HYDROGEOLOGY AND GROUND-WATER 
QUALITY OF THE NORTHERN PART OF 
THE TOWN OF OYSTER BAY, NASSAU 
COUNTY, NEW YORK, IN 1980, 

Geological Survey, Syosset, NY. Water Resources 


For. primary bibliographic entry see Field 2F. 
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WATER-QUALITY RECONNAISSANCE OF SE- 
LECTED WATER-SUPPLY LAKES IN EAST- 
ERN KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

L. M. Pope, J. A. Arruda, and A. E. Vahsholtz. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 85-4058, 
1985. 47p, 1 fig, 9 tab, 15 ref. 


Descriptors: *Reservoirs, *Water analysis, *Water 
quality, *Lakes, *Water supply, *Kansas, Pollutant 
identification, Statistical analysis, Phosphorus, 
Chlorophyll a, Nitrogen, Nitrates,” Nitrites, Pesti- 
cides, Drinking water, Organic carbon. 


Water quality degradation of public water supply 
lakes can produce taste, odor, turbidity, and trace 
organic problems in drinking water. An investiga- 
tion of the water quality characteristics of public 
water supply lakes in eastern Kansas, began with 
an initial investigation (spring-fall 1983) which 
consisted of a water quality reconnaissance of 19 
public water supply lakes. The purpose of this 
reconnaissance was to collect and statistically sum- 
marize water quality constituents and lake and 
watershed physical characteristics. The water 
supply lake had a large range in mean concentra- 
tions of total nitrite plus nitrate nitrogen (0.01 to 
0.84 mg/L), total ammonia nitrogen (0.01 to 0.38 
mg/L), total phosphorus (0.02 to 0.24 mg/L), total 
organic carbon (3.5 to 9.1 mg/L), and chlorophyll 
a (3.1 to 42 micrograms/L); and in lake and water- 
shed physical characteristics, such as age (1 to 57 
years), surface area (13 to 1,240 acres), watershed 
area (92 to 41,090 acres), watershed-to-lake surface 
area ratio (7 to 102), and average maximum depth 
(8 to 42 ft). Additionally, small concentrations of 
pesticides were detected in 8 of the 19 water 
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supply lakes. Atrazine and Alachlor were the most 
commonly detected pesticides. Results of Spear- 
man rank-order correlation analyses showed possi- 
ble relationships between mean concentrations of 
total nitrite plus nitrate nitrogen, total ammeo 
nitrogen, total phosphorus, total organic carbon, 
and chlorophyll a; and certain lake and watershed 
physical characteristics. Multiple-regression analy- 
sis produced significant (0.05 level of significance) 
relations between mean concentrations of total ni- 
trite plus nitrate nitrogen and percentage of water- 
shed in protected cropland and age of lake (0.62 
coefficient of determination); and between mean 
concentrations of total organic carbon and lake 
average maximum depth, lake surface area, age of 
lake, and watershed-to-lake surface-area ratio (0.76 
coefficient of determination). (Author’s abstract) 
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EFFECT OF URBAN STORMWATER RUNOFF 

ON GROUND WATER BENEATH RECHARGE 

BASINS ON LONG ISLAND, NEW YORK, 

—e Survey, Syosset, NY. Water Resources 
iV. 

H. F. H. Ku, and D. L. Simmons. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, Co 80225. USGS 

Water Resources Investigations Report 85-4088, 

1986. 67p, 10 fig, 20 tab, 35 ref, 4 append. 


Descriptors: *Urban runoff, *Recharge basins, 
*Path of pollutants, *Storm runoff, *Urban areas, 
*Groundwater pollution, *Groundwater recharge, 
*Long Island, *New York, Lead, Chlorides, Or- 
ganic compounds, Cresol, Dimethylphenol, Nitro- 
phenol, Methylene chloride, Drinking water, Coli- 
forms, Bacteria. 


Urban stormwater runoff was monitored during 
1980-82 to investigate the source, type, quantity, 
and fate of contaminants routed to the more than 
3,000 recharge basins on Long Island and to deter- 
mine whether this runoff might be a significant 
source of contamination to the groundwater reser- 
voir. Forty-six storms were monitored at five re- 
charge basins in representative land use areas (strip 
commercial, shopping-mall parking lot, major 
highway, low-density residential, and medium-den- 
sity residential). Runoff: precipitation ratios indi- 
cate that all storm runoff is derived from precipita- 
tion on impervious surfaces in the drainage area, 
except during storms of high intensity or long 
duration, when additional runoff can be derived 
from precipitation on permeable surfaces. Lead 
was present in highway runoff in concentrations 
up to 3300 micrograms/L, and chloride was found 
in parking lot runoff concentrations up to 1,100 
mg/L during winter, when salt is used for deicing. 
In the five composite stormwater samples and nine 
groundwater grab samples that were analyzed for 
113 EPA-designated ‘priority pollutants,’ four con- 
stituents were detected in concentrations exceed- 
ing New York State guidelines of 50 micrograms/ 
L for an individual organic compound in drinking 
water: p-chloro-m-cresol (79 micrograms/L); 2,4- 
dimethyiphenol (96 micrograms/L); 4-nitrophenol 
(58 micrograms/L); and methylene chloride (230 
micrograms/L in either groundwater or storm- 
water at the highway basin). One stormwater 
sample and two groundwater samples exceeded 
New York State guidelines for total organic com- 
pounds in drinking water (100 mic ). 
The presence of these constituents is attributed to 
contamination from point sources rather than to 
the quality of runoff from urban areas. The median 
number of indicator bacteria in stormwater ranged 
from 0.1 to 10 billion MPN/100 ml. Fecal coli- 
forms and fecal streptococci increased by 1 to 2 
orders of magnitude during the warm season. The 
use of recharge basins to dispose of storm runoff 
does not appear to have significant adverse effects 
on groundwater quality in terms of the chemical 
and microbiological stormwater constituents stud- 
ied. (Author’s abstract) 
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WATER-QUALITY AND CHEMICAL LOADS 
OF THE SUSQUEHANNA RIVER AT HARRIS- 
BURG, PENNSYLVANIA, APRIL 1980 TO 
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Geological Survey, 
sources Div. 
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Available from Books and Open File Report Sec- 
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Harrisburg, PA. Water Re- 


Descriptors: *Water quality, *Pollutant load, *Sus- 
quehanna River, ‘*Pennsylvania, Harrisburg, 
Streamflow, Sediment discharge, Dissolved solids, 
Herbicides, Atrazine, Dichlorophenoxyacetic acid, 
Nutrients, Precipitation, Phosphorus, Iron, Alumi- 
num, Manganese, Pollutant identification. 


Water samples were analyzed for 42 chemical con- 
stituents to determine the water quality of the 
Susquehanna from April 1, 1980 to March 31, 
1981. Streamflow and sediment discharge at Har- 
risburg during the study were 77% and 72%, re- 
spectively, of the average annual discharges. Pre- 
cipitation was 16% lower than normal. Streamflow 
for February 1981 was 140% higher than the aver- 
age monthly flow and transported 61% of the total 
annual sediment discharge. Approximately 
2,300,000 tons of suspended sediment and 2,990,000 
tons of dissolved solids were transported during 
the study. About 76% of the 42,000 ton nitrogen 
load was dissolved. Nearly 84% of the 2,930 ton 
phosphorus load and 95% of the 111,000 ton iron, 
aluminum and manganese loads were associated 
with suspended sediment. The herbicides atrazine 
and 2,4-Dichloro-phenoxyacetic acid (2,4-D) were 
the only pesticides measured in significant concen- 
trations during the study period. Concentrations of 
2,4-D varied throughout the year, and atrazine 
varied mostly during the spring and summer. Sea- 
sonal variations for other constituent concentra- 
tions and loads were directly related to stream- 
flow. Maximum concentrations of suspended sedi- 
ment differed between the east and west channels 
and fluctuated for one channel to the other. Specif- 
ic conductance, dissolved nutrients, and dissolved 
major ions were consistently higher along the east 
and west banks. Dissolved nitrate concentrations 
were significantly higher in the vertical sections 
closest to the west bank of the river. Diel vari- 
ations of water temperature, dissolved oxygen , 
pH, and specific conductance recorded for the 
period 1974 through 1978 were greatest during the 
months of June, July, August, and September. 
(Lantz-PTT) 
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TRACE METALS IN SURFACE WATER AND 
STREAM SEDIMENTS OF HEALY AND LIG- 
NITE CREEK BASINS, ALASKA, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

B. Parks. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4173, 
1983. 26p, 13 fig, 8 tab, 14 ref. 


Descriptors: *Streams, *Mine drainage, *Water 
pollution sources, *Environmental effects, *Trace 
metals, *Surface waters, *Sediments, *Path of pol- 
lutants, *Coal mining, *Alaska, Sediment contami- 
nation, Water pollution sources. 


Coal has been strip-mined in the Healy and Lignite 
Creek basins of the Nenana coal field. Trace metals 
concentrations were low in Healy Creek, but were 
higher in the Lignite Creek basin. Concentrations 
of trace metals increased as Healy Creek and San- 
derson Creek (in the Lignite basin) flow past mined 
areas, but effects of coal mining could not be 
distinguished from those due to a change in litholo- 
gy or coal outcrop burning. Metals are typically 
concentrated on the suspended sediment. The 
source of the trace metals on sediment and in the 
water is probably the fine-grained Tertiary rock of 
the coal-bearing group. Local coals do not contain 
high levels of trace metals. Concentrations of dis- 
solved and suspended trace metals in water and 
total-recoverable trace metals in the bed material 
do not present an environmental hazard in the 
Healy and Lignite Creek basins at this time. 
Mining does not appear to have had any apprecia- 
ble effect on the quality of groundwater in the 
basins. (Author’s abstract) 
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WATER-QUALITY CHARACTERISTICS OF 
URBAN RUNOFF AND ESTIMATES OF 
ANNUAL LOADS IN THE TAMPA BAY AREA, 
FLORIDA, 1975-80, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
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Available from Books and Open File Report Sec- 
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1984. 76p, 13 fig, 23 tab, 21 ref. 
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*Water quality, *Path of pollutants, *Tampa, 
*Florida, Storm runoff, Biological ~~ en demand, 
Chemical oxygen demand, Nitrogen, Phosphorus, 

, Land use, Regression analysis, Pollutant 
identification. 


Rainfall, runoff, and water quality data were col- 
lected at nine urban watersheds in the Tampa Bay 
area from 1975 to 1980. Watershed drainage area 
ranged from 0.34 to 0.45 sq mi. Land use was 
mixed. Development ranged from a mostly resi- 
dential watershed with a 19% impervious surface, 
to ac | watershed with a 61% 
impervious surface. Average biochemical oxygen 
demand concentrations of base flow at two sites 
and of stormwater runoff at five sites exceeded 
treated sewage effluent standards. Av e coli- 
form concentrations of stormwater runoff at all 
sites were several orders of magnitude greater than 
standards for Florida Class III receiving water (for 
recreation or propagation and management of fish 
and wildlife). Average concentrations of lead and 
zinc in stormwater runoff were consistently higher 
than Class III standards. Stormwater-runoff loads 
and base-flow concentrations of biochemical 
oxygen demand, chemical oxygen demand, total 
nitrogen, total organic nitrogen, total phosphorus, 
and lead were related to runoff volume, land use, 
urban development, and antecedent daily rainfall 
by multiple feeer regression. Stormwater-runoff 
volume was related to pervious area, hydraulically 
connected impervious surfaces, storm rainfall, and 
soil-infiltration index. Base-flow daily discharge 
was related to drainage area and antecedent daily 
rainfall. The flow regression equations of this 
report were used to compute 1979 water-year 
loads of biochemical oxygen demand, chemical 
oxygen demand, total nitrogen, total organic nitro- 
gen, total phosphorus, and total lead for the nine 
Tampa Bay area urban watersheds. (Lantz-PTT) 
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OVERVIEW OF GROUNDWATER QUALITY 
DATA IN WISCONSIN 

Geological Survey, Madison, WI. Water Re- 
sources Div. 
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A summary of groundwater quality data is given 
along with an evaluation of the adequacy of these 
data for assessing the impact of land disposal of 
wastes on groundwater quality. Chemical analyses 
used in data summaries were limited to those 
stored in the USGS computer system (WAT- 
STORE). Information on documented instances of 
groundwater contamination and sources of poten- 
tial contamination from land disposal of wastes was 
provided by the Wisconsin Department of Natural 
Resources. Available data provide an overview of 
groundwater quality but may be insufficient for the 
assessment of groundwater contamination from 
land disposal of wastes. Many sources of potential 
groundwater contamination (landfills, surface 
waste storage impoundments, and buried tanks) are 
known. Some of these are probably causing local 


groundwater contamination that is not apparent 
from available regional data. Further information 
needed for the assessment of groundwater contami- 
nation from land disposal of wastes includes an 
improved understanding of groundwater hydrolo- 
gy and the chemical behavior of specific contami- 
nants in the environment. (Author’s abstract) 
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HYDROLOGY AND WATER-QUALITY MONI- 
TORING CONSIDERATIONS, JACKPILE URA- 
NIUM MINE, NORTHWESTERN NEW 
MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 
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Available from Books and Open File Report Sec- 
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Water Resources Investigations Report 85-4226, 
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dioactive wastes, Radium radioisotopes, Mine 
wastes, Hydraulic conductivity, Drinking water, 
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The Jackpile Uranium Mine, which is on the 
Pueblo of Laguna in nor n New M 

was operated from 1953 to 1980. “The mine and 
facilities have affected 3,141 acres of land, and 
about 2,656 acres were yet to be reciaimed by late 
1980. The intended use of the restored land is stock 
grazing. Fractured Dakota Sandstone and Mancos 
Shale of Cretaceous age overlie the Jackpile sand- 
stone and a 200-ft-thick tight mudstone unit of the 
Brushy Basin Member underlies the Jackpile. The 
hydraulic conductivity of the Jackpile sandstone 
probably is about 0.3 ft/day. The small storage 
coefficients determined from three aquifer tests 
indicate that the Jackpile sandstone is a confined 
hydrologic system throughout much of the mine 
area. Sediment from the Rio Paguate has nearly 
filled the Paguate Reservoir near Laguna since its 
construction in 1940. The mean concentrations of 
uranium, Ra-226, and other trace elements general- 
ly were less than permissible limits established in 
national drinking water regulations or New 
Mexico State groundwater regulations. No individ- 
ual surface water samples collected upstream from 
the mine contained concentrations of Ra-226 in 
excess of the permissible limits. Ra-226 concentra- 
tions in many individual samples collected from 
the Rio Paguate from near the mouth of the Rio 
Mogquino to the sampling sites along the down- 
stream reach of the Rio Paguate, however, exceed- 
ed the recommended permissible concentration of 
Ra-226 for public drinking water supplies. Concen- 
trations in surface water apparently are changed 
by groundwater inflow near the confluence of the 
two streams. The altitude of the water tables in the 
backfill of the pits will be controlled partly by the 
water level in the Rio Paguate. Other factors con- 
trolling the altitudes of the water tables are the 
recharge rate to the backfill and the hydraulic 
conductivities of the backfill, alluvium, Jackpile 
sandstone, and mudstone unit of the Brushy Basin 
Member. After reclamation, most of the shallow 
groundwater probably will discharge to the natural 
stream channels draining the mine area. Ground- 
water quality may be monitored as: (1) ‘Limited 
monitoring,’ in which only the change in water 
quality is determined as the groundwater flows 
from the mine; or (2) ‘thorough monitoring,’ in 
which specific sources of possible contaminants are 
described. (Author’s Abstract) 
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A study of the Pequea Creek basin was conducted 
by the US. Geological Survey, in cooperation 
with the Susquehanna River Basin Commission 
and the EPA from February 1977 through March 
1979. Pequea Creek drains an intensive agricultural 
area of 154 sq mi in southeastern Pennsylvania, and 
enters the Susquehanna River 30 mi north of the 
Chesapeake Bay. The study included measurement 
of streamflow and collection of water and bottom 
material samples from seven sites in the basin 
during selected base flows and storms. Water sam- 
ples were collected daily at a site near the mouth 
of Pequea Creek, and analyzed for suspended sedi- 
ment, nitrogen and phosphorus species, organic 
carbon, and pesticides. Some groundwater samples 
also were collected and analyzed for nitrate. 
Annual yields measured from the basin during the 
study period were 1,950 ton/sq mi for suspended 
sediment, 13.8 ton/sq mi for total nitrogen, and 1.8 
— for phosphorus. These yields are five 
times higher than any previously measured in the 
Susquehanna River basin. The discharges of all 
constituents monitored i d with ing 
flow, indicated that a large amount of material in 
the basin is available for transport to streams 
during storms. The large yields of nitrogen and 
phosphorus are probably caused by the intensive 
agriculture in the basin coupled with large applica- 
tions of fertilizer and manure to farm fields. Chem- 
ical analyses of rainfall samples indicate that pre- 
cipitation was not a significant source of nitrogen 
and phosphorus. Excluding nitrate, all constituents 
measured were transported mainly during storms. 
Nitrate concentrations during base flow were as 
high as 10 mg/L as N--the Environmental Protec- 
tion Agency standard for domestic water supplies. 
Groundwater sampled from farm wells had nitrate 
concentrations up to 28 mg/L as N. The largest 
concentrations of herbicides detected in Pequea 
basin were for 2,4-D, atrazine, and simazine. The 
maximum concentrations observed during storms 
were 1.2, 24, and 5.4 micrograms/L, respectively. 
The insecticides chlordane and DDT had mean 
concentrations of 0.02 and 0.01 micrograms/L, 
respectively. Lindane, PCB, and heptachlor slight- 
ly exceed maximum limits during storms. (Lantz- 
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An appraisal of surface water quality in the 
Umpqua River basin was made using existing 
monthly data collected by the Oregon Department 
of Environmental Quality and the U.S. Geological 
Survey in cooperation with the Douglas County 
Water Resources Survey. This appraisal was limit- 
ed to interpretation of instantaneous monthly 
water quality data collected in the Umpqua River 
basin from water years 1974 to 1983. These data 
were used to compare water quality conditions 
throughout the basin and to determine if data 
collected from the NASQAN (National Stream 
Quality Accounting network) station are represent- 
ative of upstream basin conditions. In general, data 
collected at the NASQAN station represent a com- 
posite of water quality from the North and South 
Umpqua Rivers. These river basins account for 
82% of the NASQAN station drainage. Water 
quality concentrations, loads, yields, and trends 
were statistically described and related to point 
source effluent loads and basin characteristics in- 
cluding geohydrology, hydrology, population, 
land use, and water use. Available point-and non- 
| agp er data provided minimal information 
for determining cause-effect relations and for ex- 
plaining observed trends in water quality; howev- 
er, the data did indicate that the largest effluent 
discharges are located in the South Umpqua River 
basin in the Roseburg-Winston area. Instantaneous 
and annual flow weighted levels of specific con- 
ductance, phosphorus, organic plus ammonia nitro- 
gen, nitrite plus nitrate, and fecal coliform bacteria 
are generally highest in the South Umpqua River 
near Roseburg. These high levels generally occur 
during the summer months when river flow is 
extremely low relative to flow in the North 
Umpqua River. The North Umpqua River has 
among the lowest constituent concentrations ob- 
served in the basin. (Lantz-PTT) 
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Thirteen lakes in Mount Rainier National Park 
were evaluated for general chemical characteris- 
tics, sensitivity to acidification by acidic precipita- 
tion, and degree of existing acidification. The lakes 
studies were Allen, one of the Chenuis group, 
Crescent, Crystal, Eleanor, Fan, one of the Golden 
group, Marsh, Mowich, Mystic, Shriner, and two 
unnamed lakes. The lakes were sampled in August 
1983. Specific conductance values were generally 
21 microsiemens/cm at 25 C or less, and dissolved 
solids concentrations were generally 20 mg/L or 
less. The major cations were calcium and sodium, 
and the major anion was bicarbonate. Alkalinity 
concentrations ranged from 2.1 to 9.0 mg/L in 12 
of the lakes. Allen Lake was the exception, having 
an alkalinity concentration of 27 mg/L. The 

values for all of the lakes ranged from 5.8 to 6.5. In 
most of the lakes, vertical profiles of temperature, 
dissolved oxygen, pH, and specific conductance 
were relatively uniform. In the deeper lakes, tem- 
perature decreased with depth and dissolved- 
oxygen concentrations increased to about 20 feet, 
remained constant to 80 ft, then decreased with 
increasing depth. Exceptions to general water 
quality patterns were observed in three lakes. 
Allen Lake had a specific conductance value of 58 
Microsiemens/cm. The lake of the Golden group 
was anaerobic at the bottom and had relatively 
high concentrations of dissolved organic carbon 
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and dissolved metals, and a lower light transmis- 
sion than the other lakes studied. One of the un- 
named lakes had relatively high concentrations of 
phytoplankton and dissolved organic carbon and 
relatively low levels of light transmission. Com- 
parisons of lake data to acid-sensitivity thresholds 
for specific conductance and alkalinity indicated 
that all of the lakes except Allen would be sensitive 
to acidic precipitation. The small sizes of the lakes, 
and their locations in basins of high precipitation 
and weathering-resistant rock types, enhance their 
sensitivity. None of the lakes in this study appeared 
to be presently acidified. (Lantz-PTT) 
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Storm water runoff and rainfall data were collect- 
ed at two urban sites in Mililani Town, Oahu, 
Hawaii between September 1980 and August 1984. 
The data included results from analyses of 300 
samples of storm water runoff. Turbidity, suspend- 
ed solids, Kjeldahl nitrogen, and phosphorus con- 
centrations exceeded the State of Hawaii Depart- 
ment of Health’s streamwater standards in more 
than 50% of the samples. Mercury, lead, and fecal 
coliform bacteria levels exceeded the U.S. EPA’s 
recommended criteria for either freshwater aquatic 
life or shellfish harvesting waters in more than half 
the samples. Other constituents exceeding State or 
federal standards in at least one sample included 
pH, cadmium, nitrate plus nitrite, iron, alkalinity, 
manganese, chromium, copper, zinc, and the pesti- 
cides heptachlor, lindane, and melathion. Runoff 
correlated well with rainfall in both basins. Ante- 
cedent rainfall conditions and rainfall intensity had 
little effect on the quality of runoff. No statistically 
significant relationships were found between quan- 
tity of runoff and concentration of water quality 
constituents. A ‘first flush’ effect was observed for 
chemical oxygen demand, suspended solids, lead, 
nitrate plus nitrite, fecal coliform bacteria, dis- 
solved solids, and mercury. There were significant 
(alpha = 0.05) differences between the two basins 
for values of discharge, turbidity, specific conduct- 
ance, chemical oxygen demand, suspended solids, 
nitrate plus nitrite, phosphorus, lead, dissolved 
solids, and mercury. The larger basin had higher 
median and maximum values, and wider ranges of 
values. (Author’s abstract) 
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During the period October 1978 to September 
1983, the U.S. Geological Survey, in cooperation 
with the City of Portland (Oregon) Water Bureau, 
conducted a study in the Bull Run River basin to 
define the hydrologic characteristics of the basin, 
and to examine relations between basin characteris- 
tics (both natural and man-made) and stream water 
quality and quantity within the basin. Hydrologi- 
cally, the 1978-1983 period can be characterized as 
representative of the long-term average, with no 
records of extreme events. Likewise, water quality 
constituent concentrations affected by quantity of 
streamflow are representative of average values 
and ranges and exclude values that would be ob- 
tained during periods of extreme events. Ranges of 
concentration of major anions and cations for sur- 
face water collected October 1978 to September 
1983 are similar to values collected historically. 
The ratio of constituent to chloride values deter- 
mined for precipitation data collected during the 
period June 1980 to September 1981 indicated that 
other sources besides seawater contributed to its 
composition. In ratios of constituents in precipita- 
tion, Bull Run values are similar to those of other 
remote sites in Alaska, Washington, and California. 
Comparisons of storm-related suspended sediment 
load to annual suspended sediment loads indicated 
that 62% to 78% of the total annual loads occurred 
in 3 to 4 days during an average year. Multiple- 
linear regression analysis using discharge, suspend- 
ed sediment and specific conductance indicated 
that most of the variation in the annual values 
could be explained by naturally occurring process- 
es within the basin. A nonparametric time-trend 
analysis of 24 water quantity and quality constitu- 
ents showed no statistically significant trends with 
estimated slopes large enough to be readily meas- 
urable for a particular year. Four constituents that 
were sampled weekly (turbidity, specific conduct- 
ance, silica, and phytoplankton) had statistically 
significant trends with slope indicators that might 
be measurable after 6 years. However, trend analy- 
sis on daily mean specific conductance and sus- 
pended sediment values does not confirm the 
weekly constituent trend results. (Author’s ab- 
stract) 
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Rainfall and water quality data bases from the 
South Florida Water Management District were 
used to evaluate water quality trends at 10 loca- 
tions near or in Water Conservation Area 3A in 
The Everglades. The Seasonal Kendall test was 
applied to specific conductance, orthophosphate- 
phosphorus, nitrate-nitrogen, total Kjeldahl nitro- 
gen, and total nitrogen regression residuals for the 
period 1978-82. Residuals of orthophosphate and 
nitrate quadratic models, based on antecedent 7- 
day rainfall at inflow gate S-11B, were the only 
two constituent-structure pairs that showed appar- 
ent significant (p < 0.05) increases in constituent 
concentrations. Elimination of regression models 
with distinct residual patterns and data outlines 
resulted in 17 statistically significant station water 
quality combinations for trend analysis. No water 
quality trends were observed. The 1979 Memoran- 
dum of Agreement outlining the water quality 
monitoring program between the Everglades Na- 


tional Park and the U.S. Army Corps of Engineers 
stressed collection four times a year at three sta- 
tions, and extensive coverage of water quality 
properties. Trend analysis and other rigorous sta- 
tistical evaluation programs are better suited to 
data monitoring programs that include more fre- 
quent sampling and that are organized in a water 
quality data management system. Pronounced areal 
differences in water quality suggest that a water 
quality monitoring system for Shark River Slough 
in Everglades National Park include collection lo- 
cations near the source of inflow to Water Conser- 
vation Area 3A. (Author’s abstract) 
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The Groveland-Collins area near Blackfoot, Idaho, 
has a history of either periodic or persistent local- 
ized groundwater contamination. Water users in 
the area report offensive smell, metallic taste, rust 
deposits, and bacteria in water supplies. During 
1984 and 1985, data were collected to define re- 
gional and local geologic, hydrologic, and ground- 
water quality conditions, and to identify factors 
that may have affected local groundwater quality. 
Infiltration or leakage of irrigation water is the 
major source of groundwater recharge, and water 
levels may fluctuate 15 ft or more during the 
irrigation season. Groundwater movement is gen- 
erally northwestward. Groundwater contains pre- 
dominantly calcium, magnesium, and bicarbonate 
ions and characteristically has more than 200 mg/ 
L hardness. Groundwater near the Groveland-Col- 
lins area may be contaminated from one or more 
sources, including infiltration of sewage effluent, 
gasoline or liquid fertilizer spillage, or land appli- 
cation of food processing wastewater. Subsurface 
basalt ridges impede lateral movement of water in 
localized areas. Groundwater ls temporarily 
behind these ridges and ‘anomalously high water 
levels result. Maximum concentrations or values of 
constituents that indicate contamination were 1,450 
microsiemens/cm specific conductance, 630 mg/L 
bicarbonate (as HCO3), 11 mg/L nitrite plus ni- 
trate (as nitrogen), 7.3 mg/L ammonia (as nitro- 
gen), 5.9 mg/L organic nitrogen, 4.4 mg/L dis- 
solved organic carbon, 7,000 micrograms/L dis- 
solved iron, 5,100 microgram/L dissolved manga- 
nese, and 320 microgram/L dissolved zinc. Dis- 
solved oxygen concentrations ranged from 8.9 mg/ 
L in uncontaminated areas to 0 mg/L in areas 
where food processing wastewater is applied to the 
land surface. (Lantz-PTT) 
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Analysis of solute transport in groundwater sys- 
tems involves a complex, multi-discipline study 
that requires intensive and costly investigation. 
Groundwater contamination, particularly from 
point sources, has been growing in importance in 
recent years. This report examines the physical 
mechanisms of solute transport, advection and dis- 
persion, and explains how they relate to one an- 
other and the scale of study. The approach uses a 
preliminary analysis prior to collection of new data 
to focus on the technical problems to be addressed 
and to direct the initial collection of new data if 
warranted. The field investigation (collection of 
new data) progresses in stages that use the new 
knowledge and understanding gained from the pre- 
ceding data collection to aid in further data collec- 
tion as the study proceeds. A major premise of the 
approach is that the foundation of any analysis is a 
detailed quantitative definition of: (1) the ground- 
water flow field in three dimensions, and (2) the 
distribution of solutes in the contaminant plume in 
three dimensions at one point in time, or preferably 
at more than features of the groundwater flow 
field, and is an important tool for analysis. Howev- 
er, the scale of analysis for solute transport studies 
is usually much finer than the scale of analysis for 
groundwater flow alone. Therefore, an increase in 
detail of the velocity field is needed to provide for 
accurate calculations of pathlines in three-dimen- 
sional heterogeneous groundwater systems. 
(Lantz-PTT) 
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The Sun River area was selected for a reconnais- 
sance investigation of irrigation drainage because 
— information existed to indicate that 
roblems of a toxic nature might exist. 
pny of study included the Sun — —— 
Project, Freeze-out Lake Game 
Area, and Benton Lake National Wildlife alone 
Water, bottom sediment, and biota were samp ied 
at selected sites and analyzed for inorganic and 
organic constituents that could be toxic at large 
concentrations. Although selenium was of primary 
concern, other trace elements and selected pesti- 
cides were also analyzed. Some water quality 
problems have been prevalent for many years in 
the Sun River Irrigation Projects, including the 
Sun River and Muddy Creek. However, during 
this study, most sampling sites were free of concen- 
trations of toxic constituents that are in excess of 
established criteria and standards. There was little 
change in arsenic, boron, mercury, and selenium 
concentrations in fish and invertebrates at Sun 
River sampling | sites upstream and downstream 
from the irrigation project. Presently, the most 
serious threat within the irrigation project 
to be from nitrate in groundwater. Water from 
some wells contains nitrate concentration in excess 
of drinking water standards (10 mg/L) established 
for the State of Montana. The largest selenium 
concentrations in water and bottom sediment were 
from seeps that surround Benton Lake, with maxi- 
mum concentrations of 580 mg/L in water and 
biological samples. Several eared-grebe livers from 
Freezeout Lake and several coot livers and eggs 
from Benton Lake had selenium concentrations 
indicative of contamination. (See also W89-07064) 
(Author’s abstract) 
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The salinity of the water supply of Barbers Point 
Naval Air Station has increased markedly since 
1983. The Naval Air Station obtains its water, 
about 3 million gal/day, from Barbers Point shaft, 
a water shaft that taps the Waianae part of the 
Pearl Harbor aquifer underlying the dry, south- 
eastern flank of the Waianae mountains on the 
island on Oahu, Hawaii. From 1983 to 1985 the 
chloride concentration of the water, increased 
from 220 to 250 m and has remained near that 
level through 1986. The EPA has established 250 
mg/L as the maximum recommended chloride 
concentration in drinking water because above that 
level many people can taste the salt. The high 
chloride concentration in shallow groundwater at 
all wells in the area indicates that most of the salts 
in the freshwater lens are contributed by rainfall, 
sea spray, and irrigation return water. At Barbers 
Point shaft, pumping may draw a small amount of 
saltwater from the transition zone and increase the 
chloride concentration in the pumped water by 
about 20 mg/L. Salinity of the a decreases pro- 
gressively inland in response to recharge from 
relatively fresher water and in response to an in- 
creasing lens thickness with increasing distance 
from the shoreline. The increase, in 1983, in the 
chloride concentration of water at the shaft was 
most probably the result of saltier recharge water 
reaching the water table, and not the result of 
increased mixing of underlying saltwater with the 
freshwater. The chloride concentration of the re- 
charge water has probably increased because, in 
1980, the drip method of irrigation began to re- 
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place the furrow method on sugarcane fields near 
the shaft. A mixing-cell model was used to estimate 
the effect of drip irrigation on the chloride concen- 
tration of the gp meen tye in the vicinity of Bar- 
bers Point sha an 

in chloride concentration of about 50 mg/L. The 
observed increase was about 30 mg/L and the 
chloride concentration is presently stable at 245 to 
250 mg/L; hence, the chloride concentration is not 
ex) to increase significantly more. (Lantz- 
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use poutte i vee pe, SS 1s semen ane 
a in Broward County, Florida, were ana- 

zed for effluent migration. Groundwater from 
pe wells, both in background areas and hy- 
draulically down- ient of the septic tank 
system, was sam during a 16-month period 
from April 1983 ugh August 1984. Water qual- 
ity indicators were used to determine the — 

lected zone near the septic tank systems. S 

conductance levels and concentrations of c Se 
sulfate, ammonium, and nitrate indicated effluent 
movement primarily in a vertical direction with 
abrupt dilution as it moved down-gradient. Efflu- 
ent was detected in the sand to a depth more than 
20 ft below the septic tank outlet, but was diluted 
to near background conditions 50 ft down-gradient 
from the tank. Effluent in the limestone was detect- 
ed in all three observation wells to depths exceed- 
ing 25 ft below the septic tank outlet and was 
diated, but still detectable, 40 ft down-gradient. 
The primary controls on effluent movement from 
— tank systems in Broward County are the 
lithology and layering of the geologic materials, 
hydraulic gradients, and the volume and type of 
use the system receives. (Author’s abstract) 
W89-07071 





CHEMICAL CHARACTERISTICS OF WATER 
SYSTEM. 


? 


UNTY, FLORIDA, 
oer Survey, Tallahassee, FL. Water Re- 
sources 
For pen Sere bibliographic entry see Field 2K. 
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GROUNDWATER FLOW AND WATER QUAL- 
ITY IN NORTHEASTERN UNION COUNTY, 
OHIO, 

ee Survey, Columbus, OH. Water Re- 
sources 

For pciaaary bibliographic entry see Field 2F. 
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HYDROGEOLOGY, GROUND-WATER QUAL- 
ITY, AND THE POSSIBLE EFFECTS OF A HY- 
POTHETICAL RADIOACTIVE-WATER SPILL, 
PLAINSBORO TOWNSHIP, NEW JERSEY, 
Geological Survey, Trenton, NJ. Water Resources 
Div. 

J. C. Lewis, and F. J. Spitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4092, 
1987. 45p, 11 fig, 6 tab, 29 ref. 


Descriptors: *Geohydrology, *Groundwater qual- 
ity, *Radioactive wastes, *Accidents, *Path of pol- 
lutants, *New Jersey, *“Groundwater movement, 
Fate of pollutants, Transmissivity, Flow velocity, 
Tritium, Saturated flow, Trace metals. 


Sources Of Pollution—Group 5B 


Princeton University, under contract to the De- 
partment of Energy, maintains a Tokamak fusion 
test reactor in New Jersey. The U.S. Geological 
Survey investigated groundwater flow and esti- 
mated the effects of a hypothetical spill of radioac- 
tive water at the site on the |water 
system. The study included test dri ing; aquifer 
testing; measurement of water levels, in’ 
capacity, and stream discharge; and a simulation of 
the hypothetical spill. The tiassic Stockton For- 
mation-a water supply aquifer composed primarily 
of gm siltstone and sandstone-underlies the site. 
uifer is confined by overlying weathered 
codvod and underlying unjointed rock. Weath- 
ered bedrock is overlain by unconsolidated, par- 
tially saturated material which ranges from 6 to 39 
ft in thickness. Groundwater recharge is by lateral 
flow into the study area, stream rine 
cipitation. Dischar, ~ by a 
spiration, stream in! w out of the 
poe ogc: arnt amok wifer is about 
1,740 sq day, andthe storage coefficient is about 
0.0002. The average linear ve! \wat- 
er at the site ranges from 100 10 290 te 
ing on location and time of year. The ve 


ately high concentrations of iron and manganese. 
Iron and manganese are common in groundwater 
and surface water in the area and are not indicative 
of an on-site source of contamination. Tritium con- 
centrations in the collected samples were also con- 
sidered tative of background then and 
were well below the maximum concentration per- 
mitted by the EPA. The fate of spilled radioactive 
water after a h accident would 

on the nature of the accident and weather. If the 
on-site pumpage continued after a spill, ground- 
water leaving the site probably would have only 
minimal tritium concentrations, but stream water 
leaving the site could contain significant tritium 
concentrations. (Author’s abstract) 
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EFFECTS OF SURFACE RUNOFF AND 
TREATED WASTEWATER RECHARGE ON 
QUALITY OF WATER IN THE FLORIDAN AQ- 
UIFER SYSTEM, G. AREA, ALA- 
CHUA COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

G. G. Phelps. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4099, 
1987. 57p, 22 fig, 14 tab, 38 ref. 


Descriptors: *Path of pollutants, *Surface runoff, 
*Wastewater di *Groundwater 
quality, Fate of pollutants, Pollutant identification, 
Aquifers, Organic compounds, 

Groundwater recharge, Injection wells, —s 
Nutrients, Nitrogen, Diazinon, Lindane, Malathi- 

on, Phosphorus, Path of pollutants, Suspended 
solids. 


Rates of recharge to the Floridan aquifer Te at 
four sites in Alachua County were estimated and 
water samples were analyzed to determine if the 
recharge water had any effects on the water qual- 
ity of the aquifer. A total of about 33 million gal/ 
day (mgd) recharges the upper part of the — 
system at Haile Sink, Alachua Sink, and d: 

wells near Lake Alice. At the 
Wastewater Treatment Plant, injection wells re- 
charge an average of 6.1 mgd into the lower zone 
of the system. The samples of water entering the 
aquifer system collected at the four sites generally 
conformed to the drinking water standards recom- 
mended by the EPA in 1983. Bacteria and nutrient 
concentrations were more variable in the recharge 
water than were other constituents. Organic com- 
pounds such as diazinon, lindane, and malathion 
were occasionally detected in all recharge water, 
but concentrations never exceeded recom 

limits. Bacteria were detected in most wells sam- 
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pled near the Gainesville recharge sites. The high- 
est counts were from wells near Alachua Sink. At 
only one site was there a significant difference 
between the quality of the recharge water and 
water from the wells sampled, although the re- 
charge water tended to be lower in calcium and 
iron than water from the Floridan aquifer system. 
A sample from a well about 150 ft down-gradient 
of a drainage well near Lake Alice consisted of 
turbid water with a total phosphorus concentration 
of 75 mg/l and total nitrogen concentration of 57 
ml/l. Water flowing into the drainage well from 
the lake had a total nitrogen concentration of 1.6 
mg/l. Apparently, nutrient rich suspended sedi- 
ment in inflow to the drainage well settles out of 
the water and accumulates in cavities in the lime- 
stone. Estimated loads entering the aquifer include 
3,500 kg/d of chloride, < 0.4 kg/day of lead, 310 
kg/day of nitrogen, and 150 kg/day of phosphorus. 
effects of the loads were not detected in most 
monitor wells. Apparently, some of the constitu- 
ents may settle out, some may be adsorbed by 
aquifer materials, and the remainder diluted and 
dispersed by the extremely large volume of water 
in the aquifer. (Author’s abstract) 
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AREA OF INFLUENCE AND ZONE OF CON- 
TRIBUTION TO SUPERFUND-SITE WELLS G 
AND H, WOBURN, MASSACHUSETTS, 
Geological Survey, Boston, MA. Water Resources 
Div. 

C. F. Myette, J. C. Olimpio, and D. G. Johnson. 
Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4100, 
1987. 86p, 6 fig, 1 tab, 6 pl, 14 ref. 


Descriptors: *Wells, *Groundwater pollution, 
*Path of pollutants, *Woburn, *Massachusetts, 
Cleanup, Water pollution treatment, Aquifers, 
Transmissivity, Hydraulic conductivity, Ground- 
water recharge, Surface-groundwater relation- 
ships, Infiltration. 


Groundwater contamination by chlorinated vola- 
tile organic compounds detected by the Massachu- 
setts Department of Environmental Quality Engi- 
neering in 1979 forced the closing of public supply 
wells G and H in the City of Woburn, MA. he 
EPA has ranked the wells G and H site on the 
National Priorities List as a CERCLA (Superfund) 
site and currently is conducting a feasibility study 
to determine a remedial action cleanup plan for the 
site. A 30-day aquifer test was conducted to deter- 
mine the hydraulic properties of the stratified drift 
aquifer in the vicinity of the wells, and to deter- 
mine the area of influenced and zone of contribu- 
tion to wells G and H under pumping conditions. 
The estimated transmissivity of the aquifer in the 
vicinity of well G was 29,700 sq ft/day, with a 
storage coefficient of 0.20. The average horizontal 
hydraulic conductivity in the vicinity of the well 
ranged from 125 to 350 ft/day. The estimated 
transmissivity of the aquifer at well H was 17,600 
sq ft/day, with a storage coefficient of 0.16. The 
average horizontal hydraulic conductivity ranges 
from 130 to 215 ft/day. The area of influence 

30 days of pumping well G at 700 gal/min and 
well H at 400 — was oblong in shape, and 
approximately ft long and 1700 ft wide, as 
measured at the midpoint between wells G and H. 
The area of influence of wells G and H described 
in this report is considered to be a ‘snapshot’ 
representative of the hydrologic and pumping con- 
ditions of the 30-day aquifer test. Most of the water 
pumped by the wells is obtained directly from the 
part of the aquifer immediately surrounding both 
wells and from induced infiltration of surface 
water from the overlying river and wetland. The 
remaining part of the zone of contribution is that 
area of the Aberjona River drainage basin u; 
gradient and outside the area of influence of wells 
G and H. A small amount of the surface water in 
the river entering the northern end of the study 
area, which is derived from groundwater discharge 
and surface water runoff in the up-gradient drain- 
age area, is induced from the river to the wells 
under pumping conditions. The size of the area 
south of wells G and H that contributes water to 
the wells is variable, dependent on pumping rates 
and hydrologic conditions. (Author's abstract) 
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GROUND-WATER AND SOIL CONTAMINA- 

TION NEAR TWO PESTICIDE-BURIAL SITES 

IN MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
Di 


sources Div. 
J. R. Stark, J. D. Strudell, P. A. Bloomgren, and P. 


Eger. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4115, 
1987. 48p, 15 fig, 11 tab, 29 ref. 
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Preliminary investigations of the geology, ground- 
water hydrology, and soil and groundwater chem- 
istry at sites in Pine and St. Louis Counties, Minne- 
sota, have shown that contamination associated 
with pesticides buried at the sites is not widespread 
or highly concentrated. None of the pesticides 
sampled for in soil and in groundwater at the sites 
exceeded Minnesota soil and drinking water stand- 
ards. About 1,500 pounds of lead arsenate were 
buried at the site in St. Louis County. Nearly 
10,000 pounds of lead arsenate, as well as smaller 
quantities of organic pesticides (such as chlorpro- 
pham, DDT, endrin, and aldrin), lime sulfur, and 
Magnesium carbonate were buried at the Pine 
County site. These chemicals were buried in shal- 
low trenches at the sites during the early 1970's. 
The first wells drilled at each site were located to 
establish the direction of horizontal groundwater 
flow in each area. Groundwater flows to the 
northeast at the St. Louis County site and to the 
southeast at the Pine County site. Depths to the 
water table are about 30 ft at the Pine County site 
and about 25 ft at the St. Louis County site. In 
addition, groundwater is Fang seasonally at 
about 5 ft below land surface in the immediate 
vicinity fo the burial site in Pine County. After the 
direction of flow was determined, additional wells 
were drilled down-gradient from the disposal areas 
at both sites to determine whether contaminations 
were migrating with groundwater away from the 
sites. In general, concentrations of lead and arsenic 
in soil and groundwater were below background 
concentrations for the areas. Concentrations of or- 
ganic pesticides generally were below analytical- 
detection limits. The limited solubility of the 
chemicals and the tendency of the contaminants to 
be sorbed on soil particles probably combined to 
restrict mobilization of the chemicals. (Author’s 
abstract) 
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EFFECTS OF AGRICULTURAL BEST-MAN- 
AGEMENT PRACTICES ON TOTAL PHOS- 
PHORUS YIELDS IN THE JOHNSON BROOK 
AND LOVEJOY POND WATERSHEDS, KEN- 
NEBEC COUNTY, MA! 1980-84, 

Geological Survey, Augusta, ME. Water Re- 
sources Div. 

T. J. Maloney, and J. W. Sowles. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4118, 
1987. Sip, 7 fig, 9 tab, 19 ref. 
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Analysis of daily phosphorus yield and streamflow 
data collected before and after implementation of 
agricultural best management practices in the 
Johnson Brook watershed in south-central Maine 
indicated statistically significant reductions in 
phosphorus loading in all flow categories. Reduc- 
tion of median loadings for five flow categories 
ranged from 26% to 90%. The annual total phos- 
phorus yield was reduced 17% after implementa- 
tion of the best management practices. The ob- 


112 


served phosphorus yield reduction is considerable 
because of two streamflow factors. First, the 
period after implementation of the best manage- 
ment practices eight more storms. Periods of 
storm runoff in the post-implementation period had 
31 days with greater than average streamflow, and 
a maximum daily streamflow more than three times 
greater than those observed in the pre-implementa- 
tion period. Second, the annual streamflow was 
128% greater in the year after the management 
a were implemented. Because the potential 
‘or phosphorous transport increases with runoff, 
ible when the volume of 
water increases, a higher phosphorus yield would 
be expected in the post-implementation period than 
during the pre-implementation period, if other fac- 
tors had remained unchanged. The reductions in 
phosphorous yield in the study area are not expect- 
ed to have a significant effect on the eutrophic 
conditions observed in Lovejoy Pond. Phospho- 
rous concentrations in the pond will continue to be 
capable of supporting algal blooms. However, the 
intensity and duration of blooms are expected to be 
less than those observ fore best management 
practice implementation. (Author’s abstract) 
W89-07093 


and greater yields are 


PRELIMINARY ASSESSMENT OF WATER 


Geological Survey, Tucson, AZ. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
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TRAVELTIME AND DISPERSION IN THE 
SHENANDOAH RIVER AND ITS TRIBUTAR- 
IES, WAYNESBORO, VIRGINIA, TO HARP- 
ERS FERRY, WEST VIRGINIA, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

K. R. Taylor, R. W. James, and B. M. Helinsky. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigation Report 86-4065, 
1986. 60p, 18 fig, 9 tab, 24 ref. 
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doah River, *Virginia, *West Virginia, Dye re- 
leases, Flow duration, Flow profiles. 


Two traveltime and dispersion measurements one | 
rhodamin dye were conducted on a 178-mile reac’ 
of the Shenandoah River between Waynesboro, 
Virginia, and Harpers Ferry, West Virginia. The 
flows during the two measurements were at ap- 
proximately the 85% and 45% flow durations. The 
two sets of data were used to develop a general- 
ized procedure for predicting traveltimes and 
downstream concentrations resulting from spillage 
of water soluble substances at any point along t 
river reach studied. The procedure can be used to 
calculate traveltime and concentration data for 
almost any spillage that occurs during relatively 
steady flow between a 40% to 95% flow duration. 
Based on an analogy between the general shape of 
a time concentration curve and a scalene pene 
the procedures can be used on long river reac 

to approximate the conservative time concentra- 
tion curve for instantaneous spills of contaminants. 
The triangular approximation technique can be 
combined with a superposition technique to pre- 
dict the approximate, conservative time concentra- 
tion curve for constant rate and variable rate injec- 
tions of contaminants. rocedure was applied 
to a hypothetical situation in which 5,000 pounds 
of contaminants is spilled instantaneously at Island 
Ford, Virginia. The times required for the leading 
edge, the peak concentration, and the trailing ed 
of the contaminant cloud to reach the water in 

at Front Royal, Virginia (85 miles downstream), 
are 234,280, and 340 ay respectively, for a flow at 
an 80% flow duration. The conservative peak con- 
centration would be approximately 940 micro- 
grams/L at Front Royal. The procedures devel- 
oped cannot be di ed upon when a significant 
hydraulic wave or other unsteady flow condition 
exists in the flow system or when the spilled mate- 





rial floats or is immiscible in water. (Author's 
abstract) 
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GROUND-WATER FLOW AND _ SOLUTE 
TRANSPORT AT A MUNICIPAL LANDFILL 
SITE ON LONG ISLAND, NEW YORK. PART 1: 
HYDROGEOLOGY AND WATER QUALITY, 
— Survey, Syosset, NY. Water Resources 
iV. 
E. J. Wexler. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4070, 
1988. 52p, 18 fig, 6 tab, 1 plate, 40 ref. 
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monium, Linings. 


As part of a study on the transport of contaminants 
in poe aye pene the hydrogeology and chemical 
of groundwater in a 4 sq mi area surround- 
ing a munici a landfill in the Town of 
Brookhaven, Island, N.Y., were investigated 
during 1981-83. landfill is excavated in glacial 
outwash deposits that form part of the upper gla- 
cial aquifer and is lined with a polyvinyl chloride 
f highl Bante oped nye pcb ys Loni 
o! ly le coarse grave! is 
a rincipal source of water supply for the Town. 
saturated thickness of the aquifer i _ 
100 to 120 ft. Groundwater moves southeast 
at about 1.1 ft/day. Although the landfill is ined, 
water samples from wells downgradient contained 
elevated concentrations of several inorganic ions, 
which indicates that leachate has entered the aqui- 
fer. A leachate plume 3,700 ft long, 2,400 ft wide, 
and at least 90 ft thick was delineated from specific 
conductance data from monitoring well samples. 
Water quality in the peep ry d aquifer and in 
verdam Creek, a stream fed by groundwater 2, 000 
ft southeast of the landfill site, does not ap) 
be contaminated by leachate. The areal danibution 
of sodium and chloride is similar to that of specific 
conductance. Both sodium and chloride appear to 
be conservative and are attenuated by dispersive 
mixing only. Bicarbonate, as measured by total 
alkalinity, is attenuated by several chemical proc- 
esses, including oxidation of reduced species in 
leachate. Ammonium concentrations decrease 
down, jient of the landfill through ion exchange 
and, along the edges of the plume, by oxidation of 
ammonium ion to nitrate. (Author’s abstract) 
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BRINE CONTAMINATION OF SHALLOW 
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po ag OIL FIELD, LINCOLN 


, MISSISSIPPI, 
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Available from Books and Open File Report Sec- 
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xces, Investigations Report 86-4087, 

1986. Ip 15 fig, 11 tab, 31 ref. 
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A hydrologic inves 
contamination in 


tion to define areas of brine 
low freshwater aquifers com- 
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monly used for streams that drain the Brookhaven 
Oil Field, was conducted from October 1983 to 
September 1984. The Brookhaven Oil Field covers 
approximately 15 sq mi in northwestern Lincoln 
County, Mississippi. Since 1943, disposal of ap- 
eye ap 544.2 million barrels of brine pumped 
rom the oil producing zone (lower part of the 
Tuscaloosa Formation) has contaminated the Ci- 
tronelle aquifer, the Hattiesburg aquifers, and 
streams that drain the oil field. Approximately 5 sq 
mi of the shallow Citronelle aquifer contain water 
with chloride concentrations than normal 
for this area ( > 20 mg/L). Brine contamination 
has moved from the source laterally through the 
Citronelle — to discharge into nearby streams 
and vertically into the underlying as 
aquifers. Contamination is most noticeable 
Shaws Creek when streamflow originates por Ae 
ly from groundwater inflow (approximately 87% 
of the time during the study). Additional study is 
required to define contaminant plumes, rates of 
groundwater movement and geohydrochemical re- 
actions between the contaminant and aquifer mate- 
rials. These data would allow accurate predictions 
of location, extent and degree of contamination in 
the study area. (Author’s abstract) 
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HST3D: A COMPUTER CODE FOR SIMULA- 
TION OF HEAT AND SOLUTE TRANSPORT 
IN THREE-DIMENSIONAL GROUND-WATER 
FLOW SYSTEMS, 

— Survey, Denver, CO. Water Resources 
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EVALUATION OF THE MATRIX EXPONEN- 
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AND SOLUTE-TRANSPORT SIMULATIONS: 
THEORETICAL FRAMEWORK, 

Geological Survey, Albuquerque, NM. 

For primary bibliographic entry see Field 2F. 
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NM, February 1988. pp 12-33, 13 fig, 7 ref. 
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Improvement 


More than oxze million New Mexicans rely totally 
upon aquifers for their water supply. Approximate- 
ly, 200,000 residents use private water wells. 
Unlike public water systems which are tested rou- 
tinely pursuant to the federal Safe Drinking Water 
Act, private wells are tested rarely, if at all. At 
least 833 incidents of groundwater contamination 
have been documented in the state from 1927 to 
1986. These incidents include the contamination of 
80 public water supply wells, most of which have 
been shut down and abandoned. Of these, 54 cases 
have received or will soon receive some remedi- 
ation. Slightly more than half of all cases of 
groundwater contamination in the state have been 
caused by non-point sources, predominantly house- 
hold septic tanks or cesspools. Non-point source 
contamination is caused by diffuse sources such as 
large numbers of small septic tanks spread over a 
subdivision, residual minerals from evapotranspira- 
tion, urban runoff or widespread application of 
agricultural chemicals. Point source contamination 
sources are predominantly industrial; other sources 
include publicly owned sewage treatment plants or 
landfills. Virtually all such cases result from — 
ical disposal practices, accidental dischar; 
current unauthorized discharges. Of the 412 die- 
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charges permitted by the New Mexico Water 
Quality Control Commission regulations, only 5 
have caused groundwater contamination. None of 
these cases impaired the beneficial use of 
groundwater. No water-supply wells, pubic or pri- 
vate, have been contaminated by permitted dis- 
charges. Contamination been documented only 
in monitoring wells. (See also W89-07121) (Ham 
mond-PTT) 
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WATER QUALITY PROBLEMS IN THE ALBU- 


In: Proceedings of the 32nd Annual New Mexico 
Conference on Water Management. Albu- 
uerque, NM, November 5-6, 1987. New Mexico 
ater Resources Research Institute, Las Cruces, 
NM, February 1988. pp 56-66, 4 fig, 4 ref. 
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For most South Valley, New Mexico, residents, 

there is currently little potential health risk associ- 

ated with drinking private well water. Severe taste 
odor 


to discrete areas. Epidemiologic 

between 1985 and 1987 indicate that the rates of 
diarrheal illness, cancer, and childhood leukemia in 
the South Valley are not significantly different 
than in other parts of Albuquerque, Bernalillo 
County, or New Mexico. Due to increased indus- 
trialization and population growth, however, the 
extent of health-threatening contamination cases 
will inevitably increase in the next decade. hm § 


water is exceedingly i 

from spills or wastewater discharges at the land 
surface. It appears that contaminants in the shallow 
groundwater zones are being drawn to greater 
depths by the peneng Sop wells. This vertical 
migration presents a long-term threat to all deep 
wells Segre, bony used by the city of Albuquer- 
que. (See also W89-07121) (Hammond-PTT) 
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poop 2 *Tracers, *Radioactive tracers, *De- 

‘Groundwater movement, *Path of pollut- 

ra, ase ine radioioot 
properties, 

Vadose water, Field tests, New Mexico, Arid 

lands. 





The combination of C136 and tritium from nuclear 
weapons fallout has proved to be a successful 
environmental tracer for long-term water and 
solute movement in natural desert soils. The infor- 
mation that they — is equivalent to that from 
a 30-year-lon tracer experiment. The 
downward ve! Sonate of the soil at the New Mexico 
site SNWR 1 (computed from the penetration 
depth of the tritium peak) is about 15 cm/yr and at 
He pone is about 7 cm/yr. This difference could 

oulveaee, given the more clay rich soil tex- 
pa at SUR. However, the net specific flux to 
the depth of the tritium peak at the two sites is 
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remarkably similar, about 0.9 cm/yr in both cases. 
C136 is retarded relative to tritium at both sites, 
rather than moving faster as in previous laboratory 
and agricultural field experiments. This probably is 
due to water movement in the vapor and liquid 
phases. This property of desert soils may be very 
beneficial from the viewpoint of retarding the 
movement of contaminants through the vadose 
zone to the water table. The amount of dispersion 
is much larger than in laboratory experiments on 
the same scale. This is not unexpected, given the 
more variable boundary conditions and heteroge- 
neous materials in the natural situation. The great- 
er dispersion of C136 than tritium is unexpected, 
because tritium can diffuse in both the vapor and 
liquid phases; C136 only moves in the liquid. This 
may be due to the more tortuous paths that some 
of the C136 must follow in the liquid phase, but 
which the tritium can avoid by means of vapor 
transport. The absolute magnitude of the observed 
pp of either tracer is not particularly large 

does not indicate that early arrival of contami- 
nants at the water table due to accelerated disper- 
sive re oy is likely to be a major problem. The 
field results indicate that standard laboratory ex- 
periments are of limited value in predicting the 
movement of water and solutes in natural desert 
soils. (See also W89-07121) (Hammond-PTT) 
W89-07132 


PAPERS FOR AND SUMMARY OF A WORK- 
SHOP ON GROUNDWATER RESOURCES 
AND CONTAMINATION IN THE UNITED 
STATES. 

National Science Foundation, Washington, DC. 
Div. of Policy Research and Analysis. 

March 14 and 15, 1983, Washington, DC. National 
Science Foundation Div. of Policy Research and 
Analysis Report No. 83-12, August 1983. 237p. 


Descriptors: *Groundwater pollution, *Path of 
pollutants, *Water pollution sources, *Cleanup op- 
erations, *Water pollution effects, Hazardous 
wastes, Waste disposal. 


The National Science Foundation (NSF) is consid- 
ering a program of scientific research needed to 
make policy decisions that can help maintain 
groundwater resources and avert groundwater 
contamination. The NSF research program will 
also assess the roles of the Federal Government, 
States and the private sector in research and devel- 
opment of programs to solve or mitigate ground- 
water problems. A workshop cosponsored by NSF 
and the Academy of Natural Sciences met in 
Washington, D.C. March 14-15, 1983. It brought 
together experts to summarize what is known and 
not known about groundwater contamination, its 
effects, how to monitor it, and what research 
would be most useful to help decision-makers deal 
effectively with the problem. Papers from this 
workshop discussing: groundwater contamination 
in the United States; public health effects of con- 
taminated groundwater; impacts, costs, and tech- 
niques for mitigation of contaminated groundwat- 
er; contaminant migration in groundwater with 
emphasis on hazardous waste disposal; the uses of 
the different kinds of aquifers; and detecting and 
monitoring contaminated groundwater, are pre- 
sented. (See W89-07142 thru W89-07147) (Lantz- 


PTT) 
W89-07141 


GROUNDWATER CONTAMINATION IN THE 
UNITED STATES, 


National Science Foundation, Washington, DC. 
Div. of Policy Research and Analysis. 

V.L. Pye. 

IN: Papers for and Summary of a Workshop on 
Groundwater Resources and Contamination in the 
United States, March 14 and 15, 1983, Washington, 
DC. National Science Foundation Div. of Policy 
Research and Analysis Report No. 83-12, August 
1983. p 17-63, 4 fig, 6 tab, 82 ref. 


Descriptors: *Groundwater pollution, *Cleanup 
operations, *Water pollution effects, Aquifers, Fate 
of pollutants, Monitoring, Public health. 


In recent years there has been concern about the 
extent and severity of groundwater contamination 


resulting from man’s activities. This background 

per summarizes the current situation regarding 
lovetedan about groundwater contamination and 
related problems. In so doing, it briefly describes 
the natural properties, occurrence, and usage of 
groundwater in the United States. There has not 
been a systematic national survey of the extent of 
groundwater contamination; thus no definitive as- 
sessment of it can be made at this time. However, 
evidence from known incidents is available for 
many States and is summarized here. It should be 
emphasized that these data also provide a ‘best- 
case’ scenario, and as new cases of contamination 
are discovered the problem will change. In order 
to assess the severity of the problem, the public 
health effects of ingesting contaminated water are 
presented, and a brief description of how estimates 
have been made of the percentage of available 
groundwater that is contaminated is given. As 
pollution incidents are sometimes reversible, an 
outline of the available methods for rehabilitating 
an aquifer and other remedial actions is given. As 
pollution incidents are sometimes reversible, an 
outline of the available methods for rehabilitating 
an aquifer and other remedial actions is given. 
Finally, as protection seems a much more appro- 
priate course of action than cure, monitoring sys- 
tems and aquifer use classification systems are dis- 
cussed. (See also W89-07141) (Lantz-PTT) 
W89-07142 


CONTAMINANT MIGRATION IN GROUND- 
WATER WITH EMPHASIS ON HAZARDOUS 
WASTE DISPOSAL, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
J. A. Cherry. 

IN: Papers for and Summary of a Workshop on 
Groundwater Resources and Contamination in the 
United States, March 14 and 15, 1983, Washington, 
DC. National Science Foundation Div. of Policy 
Research and Analysis Report No. 83-12, August 
1983. p 127-150, 18 ref. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Hazardous wastes, *Waste disposal, 
*Groundwater pollution, Solute transport, Porous 
media, Clays, Geologic fractures, Geohydrology. 


There are different types of geological materials in 
which contaminants in groundwater can behave in 
very different ways. Porous media have received 
the majority of the research attention. In unweath- 
ered clayey porous media, groundwater flow rates 
are very small and molecular diffusion controls 
contaminant migration. Diffusion-controlled con- 
taminant migration is relatively predictable. The 
migration of contaminants in actively flowing 
groundwater regimes in porous media is influenced 
by advection and dispersion. Contaminant migra- 
tion in fractured om yr complex and generally 
unpredictable because different fractures can have 
much different apertures and continuity. At most 
waste disposal sites contaminants in groundwater 
migrate slowly, generally less than a few tens of 
meters per year. Therefore, migration of contami- 
nants from waste disposal sites that are now many 
years or decades old are, with increasing frequen- 
cy, causing offsite contamination in groundwater. 
Many of these sites are situated in complex geohy- 
drologic settings for which existing predictive 
models are not well suited for reliable applications. 
Geohydrologic knowledge has progressed to the 
point where it can serve as a very useful means for 
guiding the selection of new waste disposal sites. If 
good geohydrologic criteria are followed in an 
appropriate manner, new waste disposal sites can 
be developed in a manner that will minimize the 
potential for offsite migration of groundwater. The 
complexity of the contaminant migration problem 
is increased considerably in situations where dense 
immiscible industrial liquids or wastes enter the 
groundwater zone. Many of the common industrial 
liquids that are causing groundwater contamina- 
tion problems are dense, have low viscosity, and 
have significant solubility of toxic constituents. 
The complex behavior of these liquids in many 
types of geohydrologic settings is beyond the 
present realm of quantitative analysis. (See also 
W89-07141) (Lantz-PTT) 

W89-07145 


DETECTING AND MONITORING CONTAMI- 
NATED GROUNDWATER, 

Illinois State Geological Survey, Champaign. Hy- 
drogeology and Geophysics Section. 

For primary bibliographic entry see Field 7A. 
W89-07147 


CONTAMINANTS IN HUDSON-RARITAN ES- 
TUARY WATER AND INFLUENCE OF COLD 
— UPON ITS CHEMICAL COMPOSI- 
.] 
National Marine Fisheries Service, Milford, CT. 
Milford Lab. 
A. Calabrese, L. J. Buckley, and J. C. Powell. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-225628. 
Price codes: A03 in paper copy, A01 in microfiche. 
NOAA Technical Memorandum NMFS-F/NEC- 
53, May 1988. 37p, 10 fig, 11 tab, 13 ref. 


Descriptors: *Water analysis, *Sample preserva- 
tion, *Pollutant identification, *Hudson-Raritan 


_Estuary, *Water pollution, *Hydrocarbons, *Poly- 
Chemical 


chlorinated biphenyls, *Heavy metals, 
analysis, Cadmium, Copper, Nickel, Manganese, 
Iron, Lead. 


Concentrations of selected chlorinated hydrocar- 
bons, petroleum hydrocarbons, and trace metals 
were measured in initial water samples from the 
Hudson-Raritan Estuary, and monitored over two- 
week and three-week periods of refrigerated stor- 
age. Of the chlorinated hydrocarbons selected, 
only polychlorinated biphenyls (PCBs) were de- 
tected in significant quantities. Average total PCB 
concentrations in seasonal samples ranged between 
5.5 and 19.5 nanograms/L and exhibited no analyt- 
ically significant change in concentration during 
refrigerated storage. Dissolved PCBs accounted 
for the major portion of total concentrations, with 
particulate PCBs comprising only 23-28% of the 
total. Levels of total high molecular weight petro- 
leum hydrocarbons ranged from 32 to 84 micro- 
grams/L. Polynuclear aromatics made up 36-46% 
of the total hydrocarbons measured. Up to 70% of 
the hydrocarbons were associated with particulate 
material. The concentrations of total hydrocarbons 
did not change during three weeks of storage. Of 
the metals tested, cadmium and copper increased in 
concentration during refrigerated storage of the 
water samples, whereas manganese and nickel con- 
centrations remained constant. Due to contamina- 
tion problems and the variability encountered with 
measurements of iron, it was difficult to assess the 
effect of refrigerated storage on this metal. Lead 
concentrations were below the level of detection. 
(Author’s abstract) 

W89-07171 


FACTORS AFFECTING TRACE METAL MO- 
BILITY IN SUBSURFACE SOILS, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

J. Kotuby-Amacher, and R. P. Gambrell. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-224829. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA/600/2-88/036, June 1988. 156p, 
70 fig, 34 tab, 43 ref, append. EPA Cooperative 
Agrrement CR-811575. 


Descriptors: *Leaching, *Trace metals, *Path of 
pollutants, *Soil contamination, Hydrogen ion con- 
centration, Soil properties, Iron oxide, Organic 
carbon, Cation exchange, Lead, Nickel, Cadmium, 
Heavy metals, Soil type. 


Field and laboratory studies were conducted to 
examine factors affecting metals movement in sub- 
soil materials to groundwater and how these fac- 
tors interact. The distribution of Pb in the subsoil 
was determined at Pontchatoula Battery, an aban- 
doned battery reclamation site near Pontchatoula, 
Louisiana, where the soil is contaminated both 
with acid and Pb. Higher concentrations of Pb in 
various chemical forms were found at the soil 
surface and at the top of the groundwater table but 
not through the soil profile. The higher concentra- 
tions of Pb at the groundwater table were associat- 
ed with higher pH levels. Water soluble Pb was 





negatively correlated to pH. Soil pH was the prop- 
erty that most influenced metal immobilization. 
The inclusion of percent organic carbon, free iron 
oxides, and cation exchange capacity considerably 
improved the statistical relationship between 
amount of metal retained and soil properties. 
Among the metals, Pb was most strongly retained, 
while Ni was most mobile. For all the soils and all 
the simulated soil and waste solutions, Pb was 
retained to a greater degree than was Cd. At the 
lower concentrations of Pb and Cd, the metals 
were retained to a greater degree by the soil Metal 
retention in batch and column transport studies 
with three solutions decreased in the order: dilute 
Ca(NO3)2 (simulating a soil solution) > acidic 
metals > or = to synthetic leachate. The study 
showed important interactions between soil types, 
metals, and metal concentrations, and the presence 
of additional, non-metallic waste materials (co- 
wastes) on the movement of metals in subsoils. 
Disregarding any of these factors when evaluating 
the potential for metals leaching at a site could 
result in large errors in predicting metal mobility 
and the likelihood of groundwater contamination. 
(Lantz-PTT) 

W89-07173 


SOURCES AND SINKS OF PB, CU, ZN AND 
MN IN THE MAIN BASIN OF PUGET SOUND, 
National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 


A. J. Paulson, R. A. Feely, H. C. Curl, E. A. 
Crecelius, and G. P. Romberg. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-219464. 
Price codes: A03 in paper copy, AOI in microfiche. 
NOAA Technical Memorandum ERL PMEL-77, 
April 1988. 26p, 8 fig, 6 tab, 39 ref. DOE Contract 
DE-ACOE76RLO 1830. 


Descriptors: *Water pollution sources, *Water pol- 
lution control, *Heavy metals, *Path of pollutants, 
*Puget Sound, *Sinks, Lead, Copper, Zinc, Man- 
ganese, Municipal wastewater, Industrial 
wastewater, Air pollution, Erosion, Advection, 
Diffusion. 


Municipal, industrial and atmospheric sources con- 
tributed 66% of the total Pb added to the main 
basin of Puget Sound. Advective inputs were the 
major sources of total Cu and Zn (about 40%) 
while riverine and erosional sources contributed 
about 30%. The discharge of the particle-bound 
trace metals from rivers minimized the impacts of 
particulate anthropogenic sources, which constitut- 
ed 50%, 23% and 18% of the total particulate Pb, 
Cu and Zn inputs, respectively. While advective 
transport was the major source of dissolved Cu 
and Zn (about 60% of all dissolved inputs), indus- 
trial, municipal and atmospheric inputs contributed 
85%, 30% and 38% of the dissolved Pb, Cu and 
Zn i = uts, respectively. Diffusion of dissolved Mn 
was the major source of Mn to the main basin. 
About 75% of the dissolved Pb discharged into the 
main basin of Puget Sound was lost from the 
dissolved phase and was balanced by a similar gain 
in the particulate phase. Because of the effective 
retention of particles within the main basin, exten- 
sive scavenging resulted in about 70% of the total 
Pb added to the main basin being retained in the 
underlying sediments. The sources of dissolved 
and particulate Cu and Zn were comparable with 
the sinks within the errors of the analyses indicat- 
ing their quasi-conservative nature. Advection re- 
moved about 60% of the total Cu and Zn added to 
the main basin while 40% was deposited in the 
sediments of Puget Sound. The rapid oxidative 
precipitation allowed only 10% of the dissolved 
Mn added to the main basin to leave the main basin 
in the dissolved form. (Author’s abstract) 
W89-07175 


CONTAMINANT TRANSPORT FROM EL- 

LIOTT AND COMMENCEMENT BAYS, 

National Oceanic and Atmospheric Administra- 

= Seattle, WA. Pacific Marine Environmental 
b. 


H. C. Curl, E. T. Baker, T. S. Bates, G. A. 
Cannon, and R. A. Feely. 
Available from the National Technical Information 
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Service, Springfield, VA 22161, as PB88-219456. 
Price codes: A06 in paper copy, AOI in microfiche. 
NOAA Technical Memorandum ERL PMEL-78, 
April 1988. 136p, 61 fig, 11 tab, 34 ref, 17 append. 


Descriptors: *Puget Sound, *Heavy metals, 
*Washington, *Path of pollutants, *Elliott Bay, 
*Commencement Bay, Puyallup River, Water pol- 
lution sources, Iron, Lead, Manganese, Copper, 
Zinc, Nickel, Aromatic compounds, Hydrocar- 
bons, Polychlorinated biphenyls, Salinity, Trace 
metals, Toxicity. 


The West Duwamish Waterway, Harbor Island 
and Denny Way combined sewage overflow 
(CSO) sites were always enriched over Elliott Bay 
mid-depth concentrations, with the e ion of 
Cd. Sources from the West Duwamish Waterway 
dominated the distributions of dissolved and partic- 
ulate trace metals during the high river flow peri 
of April, 1985. The plume from the West 

mish Waterway was confined to a very thin a: 
face layer (< 2m). This feature enhanced the trans- 
port of particulate matter out of Elliott Bay. Plots 
of salinity versus dissolved and particulate trace 
metals suggest that toxic trace metals are essential- 
ly conservative within Elliott Bay during this 
period. This would suggest that the maj of 
metals which emanate from the Duwamish Water- 
way enter the main basin of Puget Sound without 
much loss. Comparisons between horizontal fluxes 
and vertical flux indicate that < 3% of the particu- 
late matter in the surface lens was lost from the 
water column due to settling. The major source of 
both dissolved and particulate metals discharged 
into Commencement ~ clearly is the Pu we 
River plume. Whether this source o: 

the Puyallup River itself or entrained oh 
pogenic sources on the Commencement Bay wa- 
terfront can not be determined from this study. 
While particulate Fe and Pb are the dominant 
forms of these trace metals in the plume, dissolved 
Mn, Cu, Zn and Ni predominate. The surface 
concentration so most metals decreases to the sides 
of the plume and with distance into the outer Bay. 
For dissolved metals, only dissolved Mn shows 
any indication of a significant increase near the 
bottom. The low PAH concentrations on settling 
particulates in Commencement BAy are consistent 
with low values on surface sediments in the deeper 
waters of Commencement Bay. The strong cur- 
rents in Commencement Bay prevent the accumu- 
lation of fine-grained sediment and their associated 
PAH. (Lantz-PTT) 

W89-07176 


— WATER QUALITY REPORT: 1986- 
1 


Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-223342. 
Price codes: E14 in paper copy, AOI in microfiche. 
Report No. IEPA/WPC/88-002, April 1988. 305p, 
27 fig, 107 tab, 40 ref, 14 append. 


Descriptors: *Water quality, *Illinois, *Water pol- 
lution sources, Public health, Lake Michigan, Sedi- 
ment contamination, Nonpoint pollution sources, 
Groundwater a Organic compounds, Nu- 
trients, Dissolved oxygen, Agriculture, Urban 
runoff, Suspended sediments, Acid rain, Landfills, 
Waste disposal, Heavy metals, Pesticides. 


This report addresses the quality of the waters of 
the State of Illinois for the period of 1986 and 1987 
in fulfillment of Section 305(b) of the Clean Water 
Act (CWA). Waterbodies including _ rivers, 
streams, inland lakes, and Lake Michigan are as- 
sessed for de =e of designated use support and 
attainment of fishable/swimmable Clean Water 
Act goals. Brief discussions of the State’s wetland 
resources and groundwater protection programs 
are also provided. A total of 2,993.6 river miles are 
assessed for attainment of the swimmable CWA 
goal. The major causes of less than full support 
include nutrients, siltation, habitat/flow alteration, 
organic enrichment/DO, ammonia/chlorine and 
metals. The major sources include agriculture, 
point sources, hydrologic/habitat modification, 
construction/urban runoff, and resource extrac- 
tion. The primary causes of use impairment for 


115 
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lakes are suspended solids, siltation, organic en- 
richment/DO deficiencies, and nutrients. Nuisance 
aquatic plants and taste and odor are the next most 
important causes impacting impaired lakes; toxics 
and other causes are of relatively minor impor- 
tance statewide. Lake Michigan includes a total of 
63 shoreline miles, forming the northeastern por- 
tion of Illinois’ border. All 63 shoreline miles are 
assessed to be partially supporting designated uses 
with minor impairment. causes for full support 
include total phosphate concentrations in water 
column samples and ru wi organics based on the 
Site ae advisory. Major sources include atmos- 

deposition, urban runoff, and in-place con- 

taminants. Groundwater monitoring and assess- 
ment information to date indicate statewide 
groundwater quality is generally good. However, 
major sources of identi! contamination and the 


relative priority of activity in the State surround 
leaking under, abandoned 


and other oe ha 
al chemicals, arsenic, brine, and petroleum prod- 
ucts. (Lantz-PTT) 
W89-07177 


GROUNDWATER GEOCHEMISTRY 
MASS TRANSFER IN THE EAST YORKSHIRE 


CHALK, 

cinemas London (England). Dept. of Geogra- 

phy. 

J. I. Pitman. 

IN: Meee ely Engineering Geology. The 
oe ce , London. 1986. p 177-185, 3 

tab, 4 fig, 33 ref. 


Descriptors: *Path of pollutants, *Geochemistry, 
*Groundwater pollution, *Groundwater move- 
ment, *Aquifers, *Mass transfer, Artesian aquifer, 

Sodium, Magnesium, Calcium, hg 
Potassium, Organic matter, Carbon dioxide, 
= Model studies, East Yorkshire Chalk, 

England, Fertilizers, Water pollution 
came 


The chemical composition of the groundwater 
from the East Yorkshire Chalk exhibits a a. 
ic change in chemistry as it moves do 
scedicachien abe Widis es ations 
lowland. Three distinctive hydrogeochemical 
zones, coincident with the unconfined, semi-con- 
rome artesian aquifer and fully confined aquifer 
exist. The hydrogeochemical data show that the 
poms mk in groundwater composition for the un- 
confined and semi-confined aquifers can be de- 
scribed by relatively simple mass balance relation- 
ships involving calcite, low Mg-calcite, soil CO2 
and dissolved organic matter (CH2O0), with 
ion exchange of Na (+) for Ca (2+). The major 
reactions in the aquifer take place in the soil zone, 
within the semi-confined zone. The findings indi- 
cate that zones of higher 
under present day conditions. Specifically, the 
models tested suggest that the area of highest 
potassium and temperature will occur wherever 
there is an ingress of CO2 either from the soil, or 
from dissolved O2 and CH2O reduction. Since 
these areas are also characterized by shallow 
groundwater, pollution from fertilizers is likely to 
be rapidly transported into the aquifer because of 
the enhanced ility development. (See also 
W89-07178) (White-Reimer-PTT) 
W89-07195 


POLLUTION INVESTIGATION OF A TRIAS- 
SIC SANDSTONE AQUIFER: THE ROLE OF 
MINERALOGY. 


Sheffield Univ. (England). Dept. of Geology. 
D. A. Spears. 
IN: Groundwater in Engineering Geology 


gy. The 
peng oy Society, London. 1986. p 211- 218, 5 
tab, 1 fig, 13 ref. 


Descriptors: *Water pollution sources, *Pollutant 
identification, *Geohydrology, *Mineralogy, 
*Aquifers, *Geochemistry, *Groundwater pollu- 
tion, Groundwater, Porewater, Trace metals, 
Heavy metals, Boreholes, Spectroscopy, Atomic 
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absorption spectroscopy, X-ray spectroscopy, 
Atomic absorption spectroscopy, Permo-Triassic, 
Sandstone, X-ray diffraction, Stourbridge, 
Wastewater disposal, Land disposal, Metals. 


Soil and sediment samples below a sewage effluent 
spreading site were analyzed for mineralogy, 
whole rock major and trace element geochemistry 
and porewater chemistry. Samples were obtained 
from four boreholes drilled as part of an —a 
tion of groundwater contamination below an efflu- 
ent spreading site at Whittington Hall, near Stour- 
bridge. Pore waters were analyzed for metals by 
atomic absorption spectrometry operating in either 
the flame or furnace mode. Major and trace ele- 
ments in whole rock samples were analyzed by X- 
ray fluorescence spectrometry, and mineral identi- 
fication in sandstones was achieved by standard 
petrographical thin sections and by X-ray diffrac- 
tion. Differential dissolution methods were used to 
identify the association of metals with specific re- 
active phases present in the sediment. In spite of 
the high surface loading of trace metals, sediments 
were contaminated to depths of only 1 m. Sedi- 
ment contamination at depth in the saturated zone 
was not detected. Pore water concentrations were 
found to decrease with depth, but this was attrib- 
uted to dilution rather than reaction. Trace metal 
porewater concentrations at depth approached the 
‘natural’ background levels for Permo-Triassic 
sandstones. Dissolution of minerals was predict- 
ably limited, although iron oxyhydroxide and clay 
minerals were distributed to give large effective 
surface areas and probably were responsible for 
trace metal absorption and exchange, and the at- 
tainment of low solute concentrations. (See also 
W89-07178) (White-Reimer-PTT) 

W89-07198 


PREPRINTS OF PAPERS PRESENTED AT 
THE 194TH ACS NATIONAL MEETING. 

For primary bibliographic entry see Field 5D. 
W89-07234 


BASIC CONCEPTS INVOLVED IN 
LEACHING OF WASTE FORMS, 
Battelle Pacific Northwest Labs., 
J. E. Mendel. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 15-17, 1 fig, 2 ref. 


THE 
Richland, WA. 


Descriptors: *Path of pollutants, *Leaching, 
*Wastes, *Waste disposal, Fate of pollutants, Test- 
ing procedures, Symposia. 


Leach tests may be performed on waste forms for 
the purpose of supporting geochemical transport 
models. The procedures for the leaching of vitre- 
ous and crystalline waste forms are diagramed. In 
~- a coherent, fairly uniform surface layer is 
ormed that gets thicker with time. In crystalline 
materials, attack is nonuniform and proceeds via 
pores and along grain boundaries. The length of 
the tortuous diffusion path filled with essentially 
saturated fluid and perhaps secondary precipitates 
increases with time. In glass, the surface layer is 
composed mainly of the most insoluble constitu- 
ents in the original waste glass, such as man, 

iron, nickel, zirconium and rare earths, probably i in 
the form of secondary precipitates. The altered 
material serves as a diffusion barrier for more 
soluble constituents such as sodium, lithium, boron 
and molybdenum, which do not tend to form sec- 
ondary precipitates, and for other constituents such 
as silicon, aluminum, calcium and magnesium, 
which tend to form secondary precipitates of inter- 
mediate solubility and thus also make a significant 
contribution to the altered layer. In the actual 
disposal situation, the progress of the altered layer 
in glass or the interstitial attack in crystalline mate- 
rials will depend on how fast the constituents are 
removed from the surface by diffusion and ground 
water flow. Thus, the reaction rate within the 
waste form is, to an important degree, a function of 
the rate of diffusional and advective transport in 
the surrounding environment. Therefore, leach 
tests should simulate the disposal environment as 
closely as possible. Important tests parameters in- 
clude initial ground water composition (including 


pH, Eh and potential complexants), temperature, 
ratio of specimen surface area to leachant volume, 
rate of leachant replenishment, and the presence or 
absence of environmental materials (such as soil/ 
rock and metallic container materials). Decisions 
involving these parameters, and others, such as 
examination of the leachate for colloid formation, 
~ required in meee bg my oY for the leach- 

of waste forms. ( 89-07234) (Miller- 


W89-07235 


LEACHING MODELS AND MODELING CON- 
SIDERATIONS FOR SOLIDIFIED LOW- 
LEVEL RADIOACTIVE WASTE FORMS, 
Brookhaven National Lab., Upton, NY. 

D. R. Dougherty, M. Fuhrmann, R. Pietrzak, and 
P. Colombo. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 18-21, 3 fig. 


Descriptors: *Path of Waste disposal *Model studies, 
*Leaching, *Wastes, * *Radioac- 
tive wastes, Fate of pollutants, Predicting Porosi- 
ty, Symposia, Sorption. 


The leaching mechanisms, models and factors that 
affect leaching of solidified low-level radioactive 
waste forms are described. Several leaching release 
equations have been applied to low-level radioac- 
tive leaching. It is difficult to separate pure contri- 
butions of sorption and porosity in real waste form 
matrices since almost every porous solid has some 
sorptive capacity. For modeling purposes, it is the 
change that may occur in these that 
affect the effective diffusivity that matter. For 
waste forms containing soluble wastes, changes in 
porosity may be large due to dissolution but the 
effect on leaching is not large the tortuosity 
also changes substantially. It is clear that changes 
in sorption behavior during leaching could cause 
large changes in effective diffusion coefficient. Sili- 
ceous materials such as zeolites are sometimes 
added to waste forms to control leachability by 
providing ion exchange capacity. Other processes 
that are less well defined from a modeling point of 
view can catastrophically increase leachability. 
Such failures generally result from large increases 
in surface area due to cracking and swelling. Spe- 
cifically, catastrophic failure results in transition 
from normal to greatly increased leaching behav- 
ior. (See also W89-07234) (Miller-PTT) 
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The leaching characteristics of industrial wastes 

codisposed in municipal waste landfills were inves- 
tigated. Selected wastes were leached with munici- 
pal waste leachate under landfill-like (anoxic) con- 
ditions using a field lysimeter test facility. Concen- 
trations of inorganic and organic constituents 
leached from the industrial wastes were measured 
in the resulting field leachates and compared to 
their concentrations in laboratory extracts of the 
wastes using a variety of laboratory extraction 
methods and extraction media. Phase I results indi- 
cated that the best laboratory extraction method 
for simulating field leaching conditions was rotary- 
batch extraction at a liquid-to-solid ration of 20:1. 
The leading extraction media were the pH 5 
sodium acetate buffer and weak carbonic acid. 
Phase II research was focused at comparing these 
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two extraction media in a rotary-batch type extrac- 
tion at a liquid-to-solid ration of 20:1 with the a 
waste leaching test called the EP. The EP is used 
to define the toxicity characteristic of a waste. The 
intent of the EP is to identify industrial wastes that, 
on disposal in municipal landfills, would leach 
selected toxic inorganic constituents and certain 
herbicides and pesticides into groundwater. The 
laboratory extraction medium that best simulated 
the 95 field leachate concentrations varied accord- 
ing to the method of comparison used. To deter- 
mine the extraction media that best simulate the 
field target value, one needs to critically evaluate 
the methods used to compare concentrations of 
target constituents in laboratory extracts to field 
leachates. (See also W89-07234) (Miller-PTT) 
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Source-term (release) modeling, an important 
of the performance assessment calculations needed 
prior to final di of radioactive and hazardous 
chemical waste forms, is discussed. Illustrative ex- 
amples of solubility constraint investigations pro- 
vided include the release of radioisotopes, trace 
metals, hazardous inorganic chemicals, and major 
waste form constituents. Examples include studies 
of cementitious grouts, contaminated soils, urani- 
um mill tailings, coal-fired power plants ashes and 
sludges, and borosilicate ‘or solid waste 
forms, there are several different types of models 
that include release mechanisms such as diffusion, 
pemypes solubility, binary combinations of these 
mechanisms, and strictly empirical leach 
ae. Simple diffusion models suggest that the 
release of species from a waste form into the 
surrounding environment is controlled by diffusion 
out of the relatively impermeable waste matrix. 
The simplest diffusion models assume semi-infinite 
inventories of waste placed hom rs pee l within 
the waste form pao as an initial condition. This 
model is quite popular for describing the release of 
contaminants that have been solidified into ce- 
ments and cementitious grouts. Desorption models 
assume that contaminants are bound in the waste 
form by adsorption processes and that ground 
water percolating Geen the waste can desorb 
species. The leach model is — for contami- 
nated soils, mine tailings and — Solubil- 
ity release models assume that f ned ution and pre- 
cipitation reactions control the concentration of 
species leaving the waste form. Most solubility 
models assume the precipitation/dissolution reac- 
tions occur rapidly such that equilibrium concen- 
trations of dissolved species are present at the 
waste form surface. Solubility models are often 
used to bound release calculations by giving con- 
servative values to solubility-controlled waste con- 
centrations. Solubility experiments are best per- 
formed on waste forms with a high surface area 
using a static system where leachate composition is 
monitored with time. (See also W89-07234) 
(Miller-PTT) 
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In order to investigate the extent and causes of 
facilitated transport, the mobilities of Cd, Cu, Cr, 
and Pb through columns packed with a sandy loam 
soil were investigated. Although the application of 
laboratory determined transport data to field situa- 
tions is difficult, an attempt was made to simulate 
field conditions as closely as possible. Cr exhibited 
little movement, under any of the conditions 
tested. However, Cd, Cu, and Pb concentrations 
from the low pH waste exhibited two distinct 
peaks when plotted against the volume of eluent 
passes through the column. The equilibrium based 
speciation model, GEOCHEM, indicated that sig- 
nificant fractions of Cd, Cu, and Pb — 
with sulfate in the soil solution, possibly = wih 
them more mobile. Cr appeared to Lame wi 
sulfate to a much lower degree. The 

distribution coefficients (calculated from = 
tion factors) associated with both concentration 
peaks from the low pH waste experiments were 
within the wide range of values found in the litera- 
ture. However, the samples which make up the 
earlier also had t highest turbidities re- 
corded in the effluent. Peaks in the metals concen- 
tration observed during the high pH waste experi- 
ments were not as distinct and the distribution 
coefficients associated with them did not coincide 
with those seen in the low pH waste experiments. 
But, they are also within range of values re- 
ported in the literature. Again, earlier metal 
concentration peaks observed in the pH waste 
experiments corresponded to the hi turbidi- 
ties, indicating transport in a colloidal fraction. 
(See also W89-07234) (Miller-PTT) 
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The generator column technique has been used to 
determine aqueous solar solubilities for 24 poly- 
chlorinated biphenyl congeners. Data from this 
investigation were found to be comparable to pre- 
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viously reported solubilities and data trends were 
consistent with solubility theory. Henry’s Law 
constants were determined using the — purge 
technique and results suggested that as ortho- 
chlorination of biphenyl increases, a corresponding 
increase in Henry’s Law constant occurs. Vapor 
pressures were calculated and data trends were 
consistent with theoretical considerations. In sum- 
mary, increases in ortho-chlorination coincide with 
increases in vapor pressure and aqueous solubility. 
Similar Pager in Henry’s Law constant data 
suggest vapor pressure 
rate than aqueous solubility as ortho-c! 
increases. Each of the quantitative structure-prop- 
erty relationship models was found to be ineffec- 
te in predicting aqueous solubilities, vapor a 
sures, or Henry’s ‘ constants a 
ed biphenyls. Thus, additional into the 
development =< —-. of quantitative struc- 


tal fting app approach oe iiee bp eos panies eenatiie 


experimental data promising. (See also 
wa5.d723) (Miller- 
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Benthic animals (Nephtys incisa and Yoldia lima- 
tula) were exposed to marine sediments which had 


Se ich anand sie 
'B) chlorobip po Ne een pt 


pear he for their PCB content by fiquid scintilla- 
tion counting following extraction with acetoni- 
carbon content whee the codiments 


HPCB were adr during the first ten to twen' 

days of the accumulation and tended to level o 
after thirty days. Accumulation rates were more 
id for the TPCB than for HPCB. Both the rate 
of accumulation and the apparent steady-state con- 
centrations of polychlorinated biphenyls were in- 
fluenced by the organic content of the sediments. 
Lipid normalized concentrations of both polychlo- 
rinated eve to reach steady-state 
more ee whole-body concentrations. 
actors (PF animal/sediment ratios) cal- 
pom for these sediments suggest that PF may 
not be i t of sediment organic carbon 
content. (See also W89-07234) (Author’s abstract) 
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Framvaren Fjord in southwest Norway was once 
cut off from the sea. The fjord is now connected 
with the North Sea by a canal. The altered water 
circulation changed Framvaren from a meromictic 
lake into a fjord” with sulfide seawater. Framvaren 
has been the site for a series of investigations 
coordinated by the Norwegian Institute for Water 
Research. All data for 1931-1985 have been col- 
lected in a report and the plan is to continue the 
international cooperation by new investigations. 
Some conclusions can be made from the different 
determinations by using a stoichiometric model of 
the organic matter. It is shown that more sulfate is 
reduced than sulfide by oxidation and formation of 
iron sulfides (FeS and FeS2) in addition to 
ing (H2S). The potentiometric titration of sulfide 
with mercury(I) chloride also gives a second 
uivalence point indicating the presence of 10-30 
microM of thiols. These thiols could originate 
from sulfur compounds in the original organic 
matter or be reaction products of hydrogen sulfide 
and compounds with carbon-carbon double bonds. 
The analysis of organic sulfur compounds in Fram- 
varen is incomplete. Carbonyl sulfide should be 
determined in the water column as well as above 
the fjord. Dimethylsulfide and dimethylsulfonio- 
propionate should also be determined. Since the 
oxygen in the inflowing water is consumed by 
hydrogen sulfide, possible reaction products like 
disulfide, sulfur, ‘sulfite and thiosulfate should be 
determined. This can be done with po hic 
= (See also W89-07234) (Miller- 
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Volatile organic compounds in water were sam- 
pled under different wind and sampling conditions 
on three occasions to determine the distribution of 
and possible modes of transport and fates of these 
compounds in the lower Calcasieu River. Water 
samples were collected during moderate and low 
wind conditions from a study reach of the lower 
Calcasieu River extending from Lake Charles to 
Burton Landing, LA. Samples were depth inte- 
grated and collected under similar temperature and 
specific conductance profiles in the water column. 
Results showed that only four volatile organic 
compounds were detected at two sites during mod- 
erate wind conditions compared to six compounds 
detected at four sites during low wind conditions. 
Also, concentrations of volatile, organic com- 
unds such as bromoform, chloroform, 1,2-dich- 
ethane, and chlorodibromoethane were found in 
concentrations as much as five times greater during 
the low wind conditions as compared to moderate 
wind conditions. These results indicate the impor- 
tance of wind intensity in determining the presence 
or absence of volatile organic compounds in the 
aquatic environment. Water samples also were col- 
lected at different depths to determine the effects 
of different densities of volatile organic compounds 
and specific conductance profiles on the distribu- 
tion of volatile organic compounds in the lower 
Calcasieu River. Samples were collected during 
low wind conditions. Results indicated that differ- 
ent densities of organic compounds investigated 
had little effect on the vertical distribution of these 
volatiles in the water column. (See also W89- 
07234) (Author’s abstract) 
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The role of the Mississippi River on trace metal 
distributions in the northern Gulf of Mexico is 
discussed. Dissolved trace metal concentrations in 
the Mississippi River are generally low and reason- 
ably uniform. Suspended particles carried by the 
Mississippi River are high in Cd, Hg, Pb, and Zn 
relative to natural levels. Much of the riverine load 
of suspended sediment is deposited within 30-50 
km of the river mouth. A clear Mississippi River 
signal for pollution-related elements such as Pb is 
observed in portions of the northern Gulf. The 
influence of the Mississippi River can also be ob- 
served in trace metal concentrations for Gulf of 
Mexico plankton. Zinc concentrations in zooplank- 
ton from the Mississippi Delta decrease with in- 
creasing distance offshore. Another aspect of the 
influence of the Mississippi River on trace metal 
contamination in the Gulf of Mexico is remobiliza- 
tion of metals within shelf sediments and return on 
of dissolved metals to the overlying water column. 
The rapidly accumulating sediments of the north- 
ern Gulf serve as a source of at least Mn, Cd, and 
Cu to the overlying water. Overall, trace metals 
are being transported to the Gulf of Mexico pri- 


marily with particles. However, the influence of 
the river can be observed in dissolved, particulate, 
sediment and plankton concentrations of various 
metals in portions of the north, central Gulf of 
Mexico. For elements such as Pb, the river system 
serves as a near-perfect filter; but for others such as 
Cd, 10-50% of the riverborne load is not trapped in 
the coastal zone. (See also W89-07234) (Miller- 
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Laboratory experimentation to define the rate of 
sediment leaching was conducted and preliminary 
results are described. In addition, a model of the 
leaching process is described and compared to the 
preliminary experimental results. A preliminary 
model of the leaching process indicated that both 
naphthalene and dichlorobenzene would be lost to 
an overlying water column within a period of 
weeks, a lifetime convenient for the experiment. 
The sediment was also inoculated with antibiotics 
to eliminate biological activity. The inoculated 
waste was mixed, sampled for characterization of 
initial levels and then added to a refrigerated 
aquarium that allowed maintenance of seafloor 
temperature. The leaching experiment was initiated 
through the addition of salt water to fill the aquari- 
um. The overlying water was mixed slowly and 
replaced, when necessary, to avoid development of 
water side mass transfer resistance. The movement 
of the chemicals from the sediment to the water 
was followed by analysis of vertical cores taken at 
various time intervals. The measured vertical con- 
centration profiles of the chemical contaminants 
will be used to determine mass loss flux as a 
function of time. This is simply the integration of 
the observed difference between the initial concen- 
tration profile and that observed at a later time. 
Since the preliminary model predicts mass loss flux 
as a function of time, it can be used to compare to 
the observed mass loss. (See also W89-07234) 
(Miller-PTT) 
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Several possible biotic and abiotic pathways de- 
grade and transform organic pollutants in natural 
systems. The oxidation of chlorinated phenols ad- 
sorbed to manganese oxide surfaces is examined. 
Reaction rates were measured for several mono-, 
di-, tri-, tetra- and penta-chlorophenols. As hydro- 
gen is replaced by chlorine on the aromatic ring, 
substituted phenols become weaker reductants, and 
the rate of the electron transfer step should dimin- 
ish. Experimental results, however, do not show a 
simple decrease in the reaction rate as one, two, 
and three chloro-substituents are added. To illus- 
trate, consider the following phenols listed in order 
of decreasing reactivity: 2,4,6-trichlorophenol > 3- 
chlorophenol > phenol > 2-chlorophenol > 3,4- 
dichlorophenol. These effects can be explained by 
postulating higher surface coverage as the number 
of chloro-substituents is increasing; the molecules 
become more hydrophobic and, thus, show a 
higher tendency to adsorb at solid surfaces. The 
higher surface concentration leads to a superposi- 
tion of two opposite effects: the increasing number 
of electron-withdrawing chlorine substituents 
lowers the intrinsic rate of the interfacial electron 
transfer, but simultaneously, the increasing hydro- 
phobicity increases surface coverage and favors a 
higher overall rate. Two separate measurements 
are necessary for rates of electron transfer steps to 
be calculated: (1) surface coverage by phenols 
during reaction, and (2) overall rates of product 
formation. The residence time of substituted phen- 
ols on the oxide surface is expected to increase as 
their hydrophobicity increases. This effect should 
facilitate surface coverage measurements of highly 
substituted phenols. (See also W89-07234) (Miller- 
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Ethylene dibromide is capable of reacting in hy- 
drogen sulfide-containing water under abiotic con- 
ditions to form dialkyl disulfides and dialkyl sul- 
fides. It is found that, in the presence of trace 
amounts of hydrogen sulfide, the transformation of 
ethylene dibromide in groundwater is changed. Its 
degradation is significantly accelerated in dilute 
solutions containing between 5 and 100 ppm hy- 
drogen sulfide. The ethylene dibromide half-life is 
inversely related to the hydrogen sulfide concen- 
tration and is only slightly affected by pH between 
6.5 and 8.5. The major transformation products 
were identified by gas chromatography/mass spec- 
trophotometry and by gas chromatography analy- 
ses using electron-capture and flame photometric 
detection. All the products detected are saturated 
rings of one, two, or four ethylene units and two, 
three, or four sulfur atoms. In ethylene dibromide- 
contaminated groundwater that contains trace 
amounts of hydrogen sulfide, the reactions de- 
scribed should be the contaminant’s major mode of 
transformation. (See also W89-07234) (Miller-PTT) 
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Results from an investigation on the microbial 
uptake and degradation of substituted nitrophenols 
under aerobic conditions and on the toxicity of 
} compounds towards microorganisms. Pseu- 
domonas putida B2 was used as the model system. 
A combination of environmental and compound 
specific factors will affect the growth and 
gradation of substituted nitrophenols by Pseudo- 
song and nce 5 aps gel lo 
and tem o! concen- 
composition of mixtures and type of substi- 
tution pone the 2-nitrophenol. Changes in various 
eee ee ee oe one cee ee 
of the gaye into the cell a in 
-_-' in legradation or toxicity. Total miner- 
~ — S. the ae B san pune ae - 
possible with a genetically altered or, 
community of organisms. (See also 89-07 9.07234) 


MODELING DATA FROM TIME RESOLVED 
LEACHING TESTS, 
a Univ., SC. Dept. of Environmental Sys- 


rc Cc. Kirschman, and A. W. Elzerman. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 248-249. 


Descriptors: *Path of er yoo *Leachi 
a neg studies, Time-resolved tests, Fate of po 
jutants. 


Leaching models were investigated, developed and 
evaluated and their ability to describe time-re- 
solved leaching data was assessed. time-resolved 
leaching is a laboratory technique by which kinetic 
parameters may be obtained for the extraction of 
an analyte from a thin layer of solid supported on a 
filter by an eluant solution. From the literature, 
five leaching models were considered applicable to 
the time-resolved leaching data: (1) a first-order 
concentration model, (2) a —— a 
model, (3) a two-constant kinetic model, (4) a 
Elovich model and (5) a parabolic-cumu- 
lative release model. Two additional models were 
developed for evaluation of time-resolved data: qd) 
a straight-line model, and (2) a fraction remaining 
in solid model. The fraction remaining in solid 
model was based on the first-order rate expression 
while the straight-line model provided a useful 
ig tool to evaluate time-resolved data. 
‘© evaluate the models, a commercial microcom- 
puter spreadsheet was used to construct a spread- 
sheet template to fit the models to the data and to 
— statistical comparisons of results from the 
leaching models. The template also allows for dis- 
os and prirting of grap and tabular results 
all the models. models of solid/liquid 
exchange can be divided into two categories: the 
effluent concentration models and the cumulative 
release models. Between the two categories, it was 
shown that the cumulative release models de- 
scribed for time-resolved leaching data for leach- 
ing of aerosols better than the effluent concentra- 
tion models. Of the cumulative release models, the 
two-constant kinetic model provided the best fit 
overall, although the other three cumulative 
models attained similar statistics to the two-con- 
stant kinetic model. The two-constant kinetic 
models predicted anomalous peaks when back-cal- 
culated to a concentration vs time format. (See also 
W89-07234) (Miller-PTT) 
W89-07288 


DESORPTION OF SELECTED POLYCYCLIC 
AROMATIC HYDROCARBONS IN COAL 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


FINES AND COAL-CONTAMINATED SEDI- 


MENTS, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

C. V. Shorten, and A. W. Elzerman. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental ry, American Chemical So- 
ciety, a DC. 1987. p. 250-253, 1 fig, 2 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Hydrocarbons, *Coal, *Chromatogra- 
phy, Sediments, Desorption, Fate of pollutants, 
Polycyclic aromatic hydrocarbons. 


Pages meek ie agg: eae an 
tion of fossil fuels is a major diffuse source of 
polycyclic and aromatic hydrocarbons, but other 
sources exist. Among these are runoff from high- 
ways and industrial areas, petroleum refinery ef- 
fluents, and coal storage pile runoff. Some prelimi- 
nary results in an attempt to address aqueous de- 
sorption kinetics are presented. Before aqueous 
desorption experiments were initiated, solvent ex- 
tractions of the coal fines and sediments were 
conducted to assess the amount and identity of 
polycyclic aromatic hydrocarbons and other or- 
—_ which could be leached. Representative 
a cod pile runoff contaiament bana, <aima 
font porn yy mage as 1 
oh conkeus cole coal stored at the same site, 
Se ee eee 
the Clemson University Physical Plant. The sedi- 


placement (to maintain a maximum desorption gra- 
dient) would not have increased the desorption 
rate since, with little or no desorption occurring, 
the gradient was already at a maximum. Column 
experiments showed some desorption of 

aromatic hydrocarbons, but this may 

due to increased sensitivity from b ag 
amounts of solids present. Estimation of kinetic 
— from conventional columns may be 
limited, however, by possible adsorption-desorp- 
tion events along the length of the column during 
the elution. For this reason, the short-column ap- 
proach with high flow velocities and large lateral 
surface area to depth ratios are being used. (See 
also W89-07234) (Miller-PTT) 

W89-07289 


EFFECT OF WET/DRY My ON THE 
LEACHING OF CEMENTED WASTE FORMS, 
Ontario Hydro, Toronto. Civil Research Div. 

For primary bibliographic entry see Field SE. 
W89-07291 


EIGHT SCENARIOS FOR EVALUATING 
LONG TERM LEACHABILITY OF CEMENT- 
BASED WASTE FORMS, 

Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

For primary bibliographic entry see Field SE. 
W89-07292 


LEACH TESTING OF IN SITU IMMOBILIZED 
SOILS CONTAMINATED WITH PCBS AND 
LEAD. 

Hazardous Waste Immobilization, Knoxville, TN. 
For primary bibliographic entry see Field 5G. 
W89-07294 
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BINDING OF ALUMINUM AND PROTONS BY 
HUMIC SUBSTANCES IN ACIDIC NATURAL 
WATERS AND SOILS, 

Freshwater Biological Association, 
(England). 

E. Tipping. 

IN: Preprints of Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2 Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 291-294, 2 fig. 


pomeny oee *Acid rain effects, *Path of pollut- 
ants, *Model studies, *Chemical reactions, *Alumi- 
num, *Natural waters, *Acidic water, * Acidic soil, 
*Humic compounds, Metals, Fate of pollutants, 
Equilibrium. 


A model to account for the competitive 
interactions H(+), inorganic Al species, and 
possibly Ca(2+), with humic substances. It ac- 
counts quantitatively fr gh gee metal 

and for the effects of 


Ambleside 


a i 


agreement can be improved further by fine- 
tuning Ae. (ex also WA9-0858) Miler PT) 


PROCESSES REGULATING THE CHEMISTRY 
TRANSFER OF ALUMINUM IN A FOR- 
ESTED WATERSHED, 
Syracuse Univ., NY. Dept. of Civil Engineering. 
Se ene C Come 
— ot 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 299-301. 


Descriptors: *Water pollution sources, *Chemical 

reactions, *Acid rain, *Forest *Alumi- 

num, Watersheds, Adirondacks, Leaching, Acid 
Soils, Groundwater pollution. 


The chemistry of precipitation inputs, soil solu- 
tions, groundwater and streamwater in a small 
acid-sensitive watershed in the Adirondack region 
of New York state was investigated in order 
assess the source of mobile Al. The processes 
the release and transfer of Al also were 
Satoh, Dadange pew to oe Rentis Cooth 
~—onhel were extremely acidic. Moreover, spa- 


tralizing capacity i 
gited through the Bs horizon to ground: 

water adjacent to soil solution sampling 
sites was generally more acidic than groundwater. 
Spatial variations in acid neutralizing capacity may 
be attributed to a variety of processes iz 
the concentration of major solutes in solution. In 
all drainage waters, SO4(2-) was the dominant 
anion and concentrations of strong acid anions 
exceeded concentrations of basic cations resulting 
in negative values of acid neutralizing capacity 
Watershed mass balance equations demonstrate th 
nature of Al leaching from the catchment. Atmos 
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pheric inputs of SO4(2-) appeared to largely con- 
tribute to stream SO4(2-) outputs. Model simula- 
tions indicate that Al export is strongly affected by 
changes in atmospheric deposition of H2SO4. In 
addition, increases in soil depth greatly reduce 
leaching losses of Al due to neutralization of drain- 
age water by release of basic cations. (See also 
'W89-07234) (Miller-PTT) 

W89-07297 


ALUMINUM CHEMISTRY OF FOREST SOILS 
STRONGLY AFFECTED BY ACID ATMOS- 
PHERIC DEPOSITION IN THE NETHER- 
LANDS AND IN DENMARK, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

J. Mulder, N. VanBreeman, and C. T. Driscoll. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 302-303. 


Descriptors: *Water pollution sources, *Ground- 
water pollution, *Chemical reactions, *Acid rain 
effects, *Aluminum, *Acidic soils, Sand, Loam, 
Deposition, Forest soils, Denmark, Netherlands. 


The Al chemistry of a number of sandy to sandy 
loam acidic soils under forest and heather was 
studied. The soils included undeveloped dune 
sands, acid brown forest soils, and podzolic soils. 
The pH of all soils was low (3.5 to 4.5). Atmos- 
pheric acid inputs varied from 1.5 kmol H(+) per 
hectare per year in Denmark, to almost 5 kmol 
H(+) per hectare per year in most of the Dutch 
soils. In Denmark sulfuric acid was the dominant 
source of the acidity. In the Netherlands, atmos- 
pheric input was mainly ammonium sulfate, which 
was nitrified to a mixture of sulfuric acid and nitric 
acid in the surface soil. By combining annual soil 
water fluxes in the unsaturated zone with solute 
concentrations in the soil solution, input-output 
eanges of Al for soils and soil horizons were 

These budgets show that: (1) most of the 
Al is mobilized in the surface 0-10 cm, (2) the 
upper part of the podzol B horizon now serves as a 
source of soluble Al, (3) part of the Al in the 
percolating water is sorbed or precipitated at 
greater depth, and (4) appreciable amounts of Al 
are now lost to the groundwater. Comparison of 
soils receiving low and high rates of acid atmos- 
pheric deposition influence the Al chemistry in 
acidic forest soils. (See also W89-07234) (Miller- 


PTT) 
W89-07298 





ALUMINUM LEVELS IN SUB-SURFACE 
DRINKING WATER SUPPLIES AND THE 
EXTENT OF ACIDIC DEPOSITION, 
Environmental Health Directorate, Ottawa (Ontar- 
io). Inorganic Chemistry Section. 

J. C. Meranger. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
-_ Washington, DC. 1987. p. 304-307, 5 fig, 3 
ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Acid rain effects, *Groundwater, *Sub- 
surface water, *Drinking water, Model studies, 
Water supply, Hydrogen ion concentration, Sul- 
fates, Nitrates, Nitrites, Water quality. 


A model was proposed to study the impact of 
acidic deposition on surface and sub-surface 
waters. Three modes of water flow were identi- 
fied: (1) surface water flow, (2) interfacial water 
flow, and (3) groundwater flow. It was assumed 
that the water chemistry in each flow mode was 
controlled by the water pH and by the minerals 
present in rocks, glacial till and soils. The model 
also assumed a quasi-thermodynamic equilibrium 
between the boundary minerals and the water. As 
a result of the increases in SO4 and NOx and 
decreasing pH, the equilibrium between the three 
flow modes was displaced in the order surface 
water flow, interfacial water flow and groundwat- 
er flow, and over a long period of time the ground- 
water flow will re-equilibrate with the contaminat- 
ed surface water flow and interfacial water flow. 


The three sites chosen were located within the 
Canadian Shield and were characterized by sandy 
gravel overburden and granitic bedrock. Samples 
of water were obtained in the fall and spring from 
each flow mode in the three site areas and ana- 
lyzed for major and minor elements, anions, pH, 
alkalinity and hardness. Statistical analysis was 
then done between water flows, sampling sites and 
spring and fall sampling periods. It is concluded 
that, based on aluminum levels, there is strong 
evidence linking acidic deposition to changes in 
the water quality of sub-surface water supplies in 
Canada. It is further postulated that aluminum may 
be used in the future as an index to predict changes 
in the overall drinking water quality of areas im- 
pacted by acidic deposition. The release of alumi- 
num into sub-surface water supplies as a result of 
mobilization by continued acidic deposition impact 
is perhaps an early warning of the contamination 
of water supplies by other toxic elements which 
could eventually reach the lower water table 
levels. (See also W89-07234) (Miller-PTT) 
W89-07299 


ORGANIC POLLUTANT DISTRIBUTION IN 
MISSISSIPPI RIVER DELTA SEDIMENTS, 
Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

R. H. Pierce, R. C. Brown, E. B. Overton, and C. 
B. Henry. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 308-309, DOC 
NOAA contract 50-DGNC-6-00060. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Sediments, *Rivers, *Mississippi River, 
*Deltas, *Organic compounds, Water pollution, 
Pollutant load, Hydrocarbons, Chlorinated hydro- 
carbons, Wastewater pollution, Pesticides, Phen- 
ols. 


The input and persistence of various types of toxic 
organic chemicals in the Mississippi River delta 
sediments were determined. Sediment was collect- 
ed from five stations along the slope of the Missis- 
sippi River delta. These samples were analyzed for 
a suite of organic chemicals to assess pollutant 
loading and distribution over time (depth) and 
space (proximity to the river mouth). The classes 
of compounds investigated include: (1) chlorinated 
phenols, (2) petroleum hydrocarbons, aliphatic and 
aromatic fractions, (3) polychlorinated biphenyls, 
(4) chlorinated hydrocarbon pesticides, and (5) the 
fecal sterol, coprostanol, as a tracer for sewage. 
Sediment cores of 15 to 20 cm depth were cut into 
5 cm sections. Organic components were extracted 
from each section by solvent extraction followed 
by column chromatography for purification and 
fractionation. Analyses were performed with high 
resolution capillary gas chromatography using 
flame ionization or electron capture detectors. 
Verification of compound identity was obtained on 
selected samples using mass spectrometry. The pol- 
lutants found in sufficient concentrations to estab- 
lish trends were the petroleum hydrocarbons, pen- 
tachlorophenol, and the fecal sterol, coprostanol. 
Coprostanol was found in higher concentrations in 
nearshore surface sediment. These concentrations 
diminished with depth and with distance from 
shore, reflecting riverine-transport as the source of 
coprostanol. Pentachlorophenol concentrations 
followed the trends exhibited by coprostanol. 
Chlorinated hydrocarbon pesticides and polychlo- 
rinated biphenyl isomers were not abundant in the 
sediment cores analyzed. (See also W89-07234) 
(Miller-PTT) 

W89-07300 


OIL CONTENT IN PRODUCED BRINE FROM 
TEN GULF OF MEXICO PRODUCTION PLAT- 
FORMS, 

Battelle Ocean Sciences, Duxbury, MA. 

M. J. Wade. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 310-311. 


Descriptors: *Water pollution sources, *Oil pollu- 
tion, *Oil Wells, *Gulf of Mexico, *Brines, Hydro- 
carbons, Oil fields. 


Individual ten-day surveys were conducted on ten 
different oil production platforms in the Gulf of 
Mexico. Multiple oil analyses (gravimetric, infra- 
red, and gas chromatographic) were conducted on 
Freon extracts collected at selected points in the 
water processing stream on each platform. Other 
brine tests run for possible correlation with effluent 
oil content included: soluble oil, oil-drop size dis- 
tribution, suspended solids, surface tension, ionic 
analyses, pH, specific gravity, and temperature. 
Crude oil tests included specific gravity, surface 
tension, boiling point distribution, and temperature. 
Operational records were compiled, including 
water cuts, lift methods, pressures, chemical addi- 
tion programs, and hydraulic loading of water 
treating units. Test data and operational factors 
were correlated with effluent oil content data to 
test for governing factors controlling the amounts 
of oil dischar; i The correlation analyses did not 
identify significant factor(s) controlling the varia- 
bility of oil on these ten platforms in produced 
water discharged to the Gulf of Mexico. Instead, it 
is hypothesized that the basic geophysics and geo- 
chemistry of the producing formation determines 
the hydrocarbons discharged in produced water. It 
could be further argued that the behavior of organ- 
ic substances in produced water most probably 
changes over the life of the development of the 
field. (See also W89-07234) (Miller-PTT) 
W89-07301 


CHEMICAL CONTAMINANTS IN SEDIMEN- 
TARY PROFILES OF CENTRAL GULF OF 
MEXICO ESTUARIES, 

Gulf Coast Research Lab., Ocean Springs, MS. 
T. F. Lytle, and J. S. Lytle. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 312-314, 1 fig, 1 
tab. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Sediments, *Gulf of Mexico, *Estuaries, 
Sediment cores, Total organic carbon, Hydrocar- 
bons, Vertical distribution. 


Because most pollutants have a strong affinity for 
sediments and sedimentary particles, a study of the 
sediments in the Mississippi Sound was begun in 
1979 to see what information can be gained about 
the environmental impact of pollution in this 
region in the north central Gulf of Mexico stretch- 
ing from Louisiana to Alabama. Ten-foot sediment 
cores were collected at 43 sites throughout the 
Sound with surface grabs collected at these and 46 
additional sites. Major chemical variables were 
total organic carbon, Kjeldahl nitrogen, phenols 
and hydrocarbons. The area of most concern is the 
Pascagoula River where organic carbon values rise 
to 14%. More importantly, hydrocarbons occur in 
sediments 10 to 1000 times the background values 
seen in the Sound and include substantial quantities 
of aromatic hydrocarbons signaling possible alarm 
for the polynuclear aromatics, many of which are 
carcinogenic. The analysis of core samples has 
produced evidence that contaminants introduced 
to top strata of sediments may diffuse downward 
into the sediment column contaminating sediments 
that were originally deposited long before any 
pollution incidents occurred. A profile of chemical 
and geological components of sediments from 
Bayou Casotte shows that the region between 20 
and 130 depth is heavily contaminated with hydro- 
carbons yet was deposited several millennia b.p. 
Vertical mixing within the sediments appears to be 
an effective dispersal mechanism for transport of 
pollutant materials, perhaps as important as spatial 
transport of pollutants while entrained in the water 
column. The significance of this phenomenon lies 
with the considerable and unexpected extent to 
which sediments may become contaminated by 
water-borne pollutants. (See also W89-07234) 
(Miller-PTT) 

W89-07302 





SEASONAL VARIATION OF SELECTED HY- 
DROCARBONS, PESTICIDES, AND PCBS IN 
CRASSOSTREA VIRGINICA IN GALVESTON 
BAY, 


Texas A and M Univ., College Station. Dept. of 


hy. 
For primary bibliographic entry see Field 5A. 
W89-07303 


DISTRIBUTIONS OF HALOGENATED OR- 
GANIC COMPOUNDS IN __ ESTUARINE 
WATER, BIOTA, AND SEDIMENTS, 

Geological Survey, Denver, CO. 

W. E. Pereira, C. E. Rostad, and C. T. Chiou. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 318. 


Descriptors: *Path of pollutants, *Industrial 
wastewater, *Fate of pollutants, *Estuaries, *Sedi- 
ments, *Organic compounds, *Chlorinated hydro- 
~ Biota, Partitioning, Bioaccumulation, Cat- 


Discharge of industrial effluents containing haloge- 
nated organi unds into the Calcasieu River 
estuary uisiana) has resulted in contamination 
of water, biota, and sediments. These contaminants 


and butadiene isomers. The partitioning tendency 
of these compounds into biota and its was 
enhanced by a salting-out effect. Contaminant dis- 
tributions between water, catfish, and bottom sedi- 
ments indicated that concentrations in water and 
catfish were far below their equilibrium values 
relative to concentrations in bottom sediment. 
Compounds with log octanol/estuarine water par- 
tition coefficients (Kow) < 5.2 showed a relatively 
greater tendency towards equilibrium with the 
water column than compounds with partition =< 
ficients > 5.2. These more lipophilic com 

are probably more strongly associated with ra 
sediments; therefore they are more slowly de- 
sorbed into the water column, and are less bioavai- 
lable to catfish. Halogenated or, compound 
distributions between water, catfish, and suspended 
sediments were much closer to equilibrium values, 
suggesting a more rapid contaminant exchange be- 
tween these compartments. Bioconcentration fac- 
tors of halogenated organic compounds in four 
species of biota were determined and found to be 
in reasonable agreement with those reported in the 
literature. (See also W89-07234) (Author's abstract) 
W89-07304 


BIOAVAILABILITY OF TETRA- AND HEXA- 
CHLOROBIPHENYL TO BENTHIC ORGA- 
NISMS FROM MARINE SEDIMENTS, 

— Univ., Solomons. cases! Biological 


re C. Means, and A. E. McElroy. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 319-320, 3 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Sediments, *Gulf of Mexico, *Bioavailabi- 
lity, Bioaccumulation, Benthos, Chlorinated hy- 
drocarbons, Marine sediments. 


Several key factors were studied simultaneously to 
see their potential for affecting the bioavailability 
and accumulation of lodegldhie organic con- 
taminant pools associated with osteante by 
benthic organisms. These factors were: (1) the 
organic carbon content of the sediments, (2) equili- 
bration time of the — compound with the 
sediments, (3) the feeding strategies of the test 
organisms, and (4) the relative hydrophobicity of 
the compound. Uniformly ring-labelled (C-14) 
2,4,2’,4’-tetra-chlorobiphenyl and  2,4,5,2’,4’,5’- 
hexa-chlorobiphenyl were equilibrated with marine 
sediments containing either 4% or 2% organic 
carbon for periods of either one week or one 
month. Biological availability of the compounds 
was assessed by following the uptake at various 
time intervals in either the omnivorous deposit 
feeding polychaete worm (Nepthys incisa) or in 
the deposit feeding bivalve (Yoldia limatula) ex- 
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posed to the bedded poiychlorinated biphenyl- 
spiked sediment. The sediments and organisms 
were analyzed after extraction of the polychlori- 
nated biphenyls with acetonitrile by liquid scintiila- 
tion counting. The organic carbon content of the 
sediments and the lipid content of the organisms 
was also determined. Data suggest that, in addition 
to the influence of lipid in the organisms and 
organic carbon in the sediments, there are intrinsic 
properties of sediments and biological and ecologi- 
cal pi of organisms which influence bioa- 
vailability and bioaccumulation of hydrophobic or- 
tras com; PTT) from sediments. (See also W89- 
a — ler-PTT) 


MODELLING ASSESSMENT OF NORTH SEA 
DIMETHYL SULPHIDE EMISSION AS A 
SOURCE OF BACKGROUND SULPHATE 
OVER SCANDINAVIA, 

Central Electricity Generating Board, Leather- 
head (England). Central Electricity Research 


1. S. Fletcher. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. — 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
pony er DC. 1987. p. 328-331, 2 fig, 1 
tal re’ 


Descriptors: *Acid rain, *Path of pollutants, 
*Water pollution sources, *Model studies, *North 
*Scandinavia, *Dimethyl sulfide, Air-water 
interfaces, Sulfur cycle, Oxidation, Phy- 
toplankton, Air pollution effects, Seawater, Sul- 

fates, Nitrates. 


A simple model assessment is presented for the 
potential effect of dimethyl sulfide emissions from 
the North Sea on precipitation sulfate over Scandi- 
navia when the air has originated from the United 
Kingdom. A three part system was used to investi- 
gate oxidation of dimethyl sulfide in clean and 
polluted air from the United Kingdom. Beyond the 
east coast of England, model runs have been ex- 
tended to encompass the width of the North Sea 
and a further 400 km of land over Scandinavia. 
There is considerable uncertainty regarding the 
kinetics and mechanisms of dimethyl sulfide oxida- 
tion. For most simulations, the OH/DMS reaction 
is assumed to occur by addition and abstraction in 
the ratio 4:1. More dimethyl sulfide is oxidized in 
luted air than clean air. Co MSA 
levels are not necessarily higher, however, as the 
NO3/DMS reaction assume greater importance in 
polluted air which has a larger NO3 concentration 
overnight. The MSA concentration shows an ap- 
proximately linear relationship to the North Sea 
dimethy! sulfide emission rate. This arises because 
the OH/DMS reaction in not a net sink for OH. 
Provided MSA is the major oxidation product of 
the OH/DMS reaction in the gas phase, it is calcu- 
lated that it could account for 30-50% of the total 
sulfur acids in Scandinavian air during the phyto- 
plankton bloom between the beginning of May and 
early August. Further, if MSA is converted to 
sulfate in solution North Sea MSA emissions, par- 
ticularly at bloom times, could provide a — 
cant source of background non sea-salt sulfa 
(See also W89-07234) (Miller-PTT) 
W89-07306 


REACTIONS OF SULFUR NUCLEOPHILES 

WITH HALOALKANES, 

SRI International, Menlo Park, CA. Chemistry 
b 


Lab. 

W. R. Haag, and T. Mill. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
— Washington, DC. 1987. p. 332-333, 1 tab, 9 
re! 


Descriptors: *Water pollution sources, *Chemical 
reactions, *Sulfur compounds, *Sulfides, Alkanes, 
Nucleophiles, Salt marshes, Kinetics. 


The reaction of sulfur nucleophiles with various 
haloalkanes of environmental interest was exam- 
ined. Sulfide and bisulfide are undoubtedly the 
most common reduced sulfur species in the aque- 
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ous environment, but sulfite, bisulfite, tetrathionate 
and thiosulfate can also be formed when reduced 
systems come in contact with oxygenated systems. 
Thiosulfate is a very a nucleophile, reacting 
with methylbromide 20 times faster than sulfite or 
HS(-), 200 times faster than OH(-), and 1,000,000 
times faster than water. The reaction of the bro- 
moalkanes was more rapid than the reaction of 
chloroalkanes, as expected, since bromide is a 
better leaving group than chloride. The rate con- 
stants of the bromoalkanes are 
rate constant of 0.001/Ms at 25 C 
ed for the reaction of hexylbromide with the 
ly weaker nucleophile HS(-). At 0.5 sup 
thiosulfate (a concentration observ: in salt 
), these rate constants translate into half- 
enone crm woo Peo 170 days for 1,1,1- 
richloroethane, isopropyl bromide, and ethylene 
Goeomade (EDB), respect respectively. The commento 
hydrolysis half-lives are 350 days, 2.1 days and 
about 1000 days at 25 C and therefore reaction 
with thiosulfate could compete only for EDB. 
Reactions with other sulfur nucleophiles or with 
solid sulfur compounds such as FeS and HgS are 
also known to occur. (See also W89-07234) 


(Miller-PTT) 
'W89-07307 


NUCLEOPHILIC SUBSTITUTION REAC- 
TIONS BETWEEN HS(-) AND HALOGENATED 
ALIPHATIC COMPOUNDS IN HOMOGENE- 
OUS SOLUTIONS, 

Stanford Univ., CA. Dept. of Civil Engineering. 
J. Barbash, and M. Reinhard. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental 


Chemistry, Chemical So- 
ciety, a 1987. p. 334-337, 1 fig, 1 
tab, 9 ref. 
Descriptors: *Water pollution sources, *Path of 
pollutants, *Fate of pollutants, *Chemical reac- 
tions, *Aliphatic a hg oe ed 
fide, Reaction rates, Nucleophiles, Ground 
pollution. 
An important abiotic mechanism of transformation 
of haloaliphatic com 


was studied in 
HH (6.9) and 50 C, as 
reactions between 

Since the re- 


over time were observed during the course of the 
ex at, either in the or the absence of 


obeyed, i 
HS(-). The pseudo-first-order rate constant for 
neutral hydrolysis was obtained from the disap- 
rate of the EDB in the absence of sulfide. 
is constant represents the sum of the rate con- 
stants for nucleophilic substitution and elimination 
of EDB by H20. The second-order rate constant 
for nucleophilic substitution by HS(-) was estimat- 
ed. The major products of the reaction of EDB 
with H2O and HS(-) are believed to have been 
ethylene — and 1,2-dithioethane, respectively, 
with vinyl bromide as a minor product. (See also 
W89-07234) (Miller-PTT) 
W89-07308 


REVIEW OF MICROBIAL POLYNUCLEAR 
HYDROCARBON DEGRADATION, 

R. D. Bleam, K. M. Li, and M. P. Pirnik. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


ciety, Washington, DC. 1987. p. 344-346, 6 ref. 


Descriptors: *Fate of pollutants, *Hydrocarbons, 
*Biodegradation, *Land disposal, *Microbial deg- 
radation, Benzenes, Labeled compounds, Compost- 
ing, Municipal wastes, Oil spills, Oil wastes. 


Recent developments in polynuclear aromatic hy- 
drocarbon degradation research are reviewed with 
respect to the following: (1) Evidence for microbi- 
al degradation of compounds containing three or 
more aromatic rings, (2) possible or demonstrated 
products of degradation, and (3) factors influenc- 
ing rate, extent, and ty of degradation. Path- 
ways for degradation of simple aromatics such as 
benzene, naphthalene, phenanthrene, and anthra- 
cene are well established for several species of 
bacteria. These pathways are reviewed. Polynu- 
clear aromatic hydrocarbon contents of municipal 
waste compost have been studied and substantial 
reductions demonstrated during 3-12 month com- 
posting periods. Compounds studied were benzo 
anthracene, chrysene, benzofluorene, benzopyrene, 
indenopyrene and benzoperylene. In addition, 14C- 
labelled substrates were used to demonstrate min- 
eralization to 14CO2. Maximum percentages of 
label appearing in CO2 after ten weeks were 9-14C 
anthracene (62%), 12-14C benzo(a)anthracene 
(58%), 7,10-14C benzo(a)pyrene (19%), and 7-14C 
dibenzo(ah)anthracene (21%). Losses of polynu- 
clear aromatic hydrocarbons during land farming 
of oil wastes, spills of oils on soil and water, lab 
and field studies of oil degradation have been re- 
ported. Factors which affect rate of loss include 
indigenous microflora, previous contamination, 
pH, nutrients, aeration, presence of other organic 
compounds, and photolytic pretreatment. Aeration 
may have the greatest effect on polynuclear aro- 
matic hydrocarbon degradation rates because most 
reports of polynuclear aromatic hydrocarbon deg- 
radation have indicated an aerobic process and the 
pathways all involve a dioxygenase enzyme initiat- 
ing the degradation. Biodegradation of polynuclear 
aromatic hydrocarbons is not well understood at 
this time, but results to date are encouraging in that 
some extremely insoluble, carcinogenic and poten- 
tially carcinogenic compounds have been shown to 
be et biodegraded and the environmental 
manipulation may drastically improve degradation 
rates. (See also W89-07234) (Miller-PTT) 
W89-07309 


CHEMICAL SPECIATION AND PLANT TOX- 
ICITY OF AQUEOUS ALUMINUM, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
et Dept. of ty oy os 

D. R. Parker, L. W. Zelazny, and T. B. Kinraide. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 369-372, 4 fig. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Phytotoxicity, *Chemical reactions, *Spe- 
ciation, *Toxicity, *Aluminum, Culturing tech- 
niques, Hydrogen ion concentration, Wheat, Fate 
of pollutants. 


The relationships between Al speciation and phy- 
totoxicity in dilute, chemically well-defined sys- 
tems was carefully examined using solution culture 
techniques. Experiments with solution pH fixed at 
4.3 and controlled activities at Al(3+) and Ca(2+) 
showed that Ca amelioration is not solely attributa- 
ble to ionic strengths effects of Al activity. Mg and 
Sr yielded similar results, and were only slightly 
less effective than Ca. Na and K also relieved 
toxicity, but activities 10-15 times greater than that 
of Ca were required to achieve the same degree of 
amelioration. Thus accounting for both ionic 
Strength and direct physiological effects of 
common cations is necessary to quantitatively pre- 
dict toxic Al in solution. Experiments were con- 
ducted with controlled activities of Al(3+), 
AISO(4+), Na(+) and Ca(+), also at pH 4.3. 
While the effect of increasing the activities of 
Al(3+) was obvious, no significant reduction in 
root growth of wheat was observed when the 
activity of AlSO(4+) was increased over a compa- 
rable range. Results using red clover, a dicot, were 
similar indicating that the AlSO(4+-) ion is gener- 
ally nontoxic. Initial studies with varying solution 


pH suggested that toxicity was closely associated 
with AL(3+) activities when only monomeric spe- 
cies were present, but that polymeric hydroxyl Al 
was also toxic. In the absence of polynuclear hy- 
droxy-Al, raising solution pH alleviated Al toxicity 
in wheat suggesting that while Al(3+) is not nec- 
essarily the sole toxic species, its activity is the 
single best indicator of Al stress. Results do not 
confirm recent reports that the sum of the mononu- 
clear species activities is a reliable predictor of Al 
phytotoxicity. These studies suggest that, in order 
to predict the level of toxic Al in soil solution, the 
complete chemical environment must be consid- 
ered--both metals and ligands. The role of polynu- 
clear hydroxyl-Al complexes in acid soil infertility 
cannot be discounted. (See also W89-07234) 
(Miller-PTT) 

W89-07311 


CHRONIC NO-OBSERVED-EFFECT CONCEN- 
TRATIONS FOR BROOK TROUT EXPOSED 
TO ALUMINUM IN DILUTE ACIDIC WATER, 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field 5C. 
W89-07313 


USES, HEALTH EFFECTS, AND ENVIRON- 
MENTAL CONCERNS REGARDING ALUMI- 
NUM COMPOUNDS INTRODUCED ONTO 
THE U.S. MARKET FROM 1977 TO PRESENT, 
Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

For primary bibliographic entry see Field SC. 
W89-07314 


CONCENTRATION AND TRANSPORT OF 
PHOSPHORUS AND RADIUM-226 IN THE 
PEACE RIVER AND CHARLOTTE HARBOR, 
SOUTHWESTERN FLORIDA, 

Geological Survey, Tampa, FL. 

R. L. Miller, and B. F. McPherson. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
~ Washington, DC. 1987. p. 389-391, 3 tab, 5 
ref. 


Descriptors: *Water pollution sources, *Chemical 
spills, *Path of pollutants, *Peace River, *Char- 
lotte Harbor, *Estuaries, *Florida, *Phosphorus, 
*Radium radioisotopes, *Pollution load, Industrial 
pollution, Slime spills, Sediment transport. 


Volumes of two spills of phosphate industry slimes 
were used to estimate quantities of phosphorus and 
exchangeable radium-226 that entered the Peace 
River in Florida. The assumptions used were that 
the slime spills were 10% solids and that the solids 
contained 5.2% phosphorus. The two spills con- 
tributed an estimated ten to the ninth power g and 
six times ten to the eighth power g of total phos- 
se or about as much as the average annual 
oad at Arcadia. Slimes that are transported into 
estuarine waters of the tidal river and harbor will 
release radium-226 to the water by ion exchange. 
The two slime spills would transport 2 to 4 times 
10 to the 10th power pCi of exchangeable radium- 
226. A slime pond near the Peace River that con- 
tained 3.9 times 10 to the 12th power g of dry 
solids in 1981 could release 3 x 10 to the 12th 
power pCi of radium-226 if a spill occurred and if 
all the solids reached saline waters. For compari- 
son, the annual transport of dissolved radium-226 
in the river and the annual groundwater inflow are 
on the order of 1.7 times 10 to the 11th power and 
9 times 10 to the 11th power pCi, respectively. 
Suspended sediment contributes an additional load 
which depends upon the amount of exchangeable 
radium-226 per gram of sediment. An upper limit 
based upon phosphate industry slimes would be 7 
times 10 to the 10th power pCi per year. Natural 
sediments would probably contribute less than this 
amount. From these estimates, it appears that some 
slime spills can contribute about as much radium- 
226 to the estuary as the annual sediment load and 
that there is a possibility that a large spill might 
contribute more than the annual loading from all 
sources. (See also W89-07234) (Miller-PTT) 
W89-07315 


CADMIUM IN THE LOWER MISSISSIPPI 
RIVER: ROUTES OF HUMAN EXPOSURE, 
Louisiana Office of Preventive and Public Health 
Services, New Orleans. 

J. B. Mathison. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 392-394, 1 tab. 


Descriptors: *Bioaccumulation, *Path of pollut- 
ants, *Water pollution sources, *Rivers, *Mississip- 
pi River, *Population exposure, *Cadmium, Water 
supply, Heavy metals, Pollutant load, Drinking 
water, Fish, Oysters. 


Potential routes of human exposure to the rising 
load of cadmium in the lower Mississippi River 
water were studied. A review of records from 
major pee water supply systems that use the 
lower Mississippi River as a source indicate that 
drinking water is a very minor contributor to the 
cadmium intake of residents of this area. Fish and 
seafood may constitute a major source of cadmium 
in the diet of southeast Louisianians. Cadmium can 
be concentrated in fish and shellfish to thousands 
of times its concentration in the water. Cadmium is 
the only toxic heavy metal regularly detected in 
the commercial seafood harvested from Louisiana 
waters. The American oyster (Crassostrea Virgin- 
ica) is the species showing the greatest tendency to 
accumulate cadmium. Oysters from Louisiana 
ranged in cadmium concentration from 0.12 ppm 
to 2.44 ppm. Cadmium bound to fine silt could 
reasonably be expected to follow a distribution 
pattern similar to that of river-borne bacterial con- 
tamination. The highest concentrations of cadmi- 
um in Louisiana fish and seafood tend to occur in 
oysters from the bays and brackish lakes that are 
most directly fed by the undiluted river water. 
Estimates of dietary cadmium intake in south Lou- 
isiana suggest that people who eat large amounts of 
these oysters could be ingesting more dietary cad- 
mium than the World Health Organization recom- 
mends. Thus, the rising load of cadmium delivered 
to the Gulf of Mexico by the Mississippi River is a 
matter of concern for marine ecology as well as 
the long-term health of the human population. (See 
also W89-07234) (Miller-PTT) 

'W89-07316 


PHOSPHOGYPSUM DISPOSAL IN THE 
LOWER MISSISSIPPI RIVER: A POINT 
SOURCE OF RAD 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

T. F. Kraemer, P. B. Curwick, and C. R. Demas. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 399-401, 3 tab. 


Descriptors: *Path of pollutants, *Water 
sources, *Radium, eee ae River, * 
tive wastes, Waste disposal, 

of pollutants, Sediments. 


lution 
ioac- 
osphogypsum, Fate 


The impact of phosphogypsum disposal on radium 
in the lower Mississippi River and near-shore 
mixing zone of the Gulf of Mexico is presented. 
Water and suspended-sediment samples were col- 
lected at locations upriver of a phosphogypsum 
discharge, at one location in the plume in the near- 
field mixing zone immediately downriver from the 
discharge, and at several locations further down- 
river from the discharge. The data show a small 
but significant increase in dissolved radium-226 
activity downriver of the discharge and a nearly 
constant dissolved radium-228 activity at all points 
sampled with the possible exception of the near- 
field mixing zone of the discharge. The increase in 
dissolved radium-226 activity is reflected in the 
decreased activity ratios below the near-field 
mixing zone. The effect of a radium-226 addition to 
the river is detectable in the water as far down- 
river as Venice, LA (189.86 km from the point cf 
discharge). The radium discharged into the river 
equilibrates quickly between the suspended sedi- 
ment and river water. This is evident by the rapid 
adjustment of radium between solid and dissolved 
phases below the discharge followed by relative 





stability of the dissolved and desorbable radium 
activities. Activities were radically different only 
in the near-field mixing zone of the plume itself, 
where mixing is not complex. Upon entering the 
saline mixing zone of the Mississippi River delta 
region and the open Gulf of Mexico, extensive 
desorption of cations from suspended sediment 
takes place. The radium will be added to the 
dissolved phase in the more saline environment. 
This process results in elevated radium activity in 
the saltwater at the mouths of many rivers, even 
when sediment unaffected by anthropogenic ef- 
fects is involved. Oceanographic studies of the 
region of the Gulf of Mexico around the delta for 
the past ten years have reported radium-226 activi- 
ties greater than other rivers at the same salinities. 
It is believed that this higher activity is the result 
of phosphogypsum disposal in the Lower Missis- 
sippi River. Further increased di of phospho- 
gypsum would tend to increase the radium load of 
the Lower Mississippi River and, thus, the input to 
the Gulf of Mexico. (See also W89-07234) (Miller- 


PTT) 
W89-07318 


TRACE ELEMENTS IN GULF OF MEXICO 

SEDIMENT AND OYSTERS FROM THE NOAA 

STATUS AND TRENDS PR‘ 

Texas A and M Univ., College Station. Dept. of 

Oceanography. 

B. J. Presley, and P. N. Boothe. 

IN: Preprints of Papers Presented at the 194th 

ACS National Meeting. Vol. 27, No. 2. Division of 

Environmental Chemistry, American Chemical So- 

ciety, Washington, DC. 1987. p. 402-405, 1 fig, 1 
, 2 ref. 


Descriptors: *Path of pollutants, *Sediments, 
*Trace elements, *Trace metals, *Gulf of Mexico, 
*Oysters, *Silver, Bioaccumulation, Atomic ab- 
sorption spectrometry, Aluminum. 


Samples of sediment and bivalve organisms were 
collected along all three United States coasts for 
analysis by laboratories -_— standardized analyti- 
cal techniques (for metals, this is amg atomic 
absorption spectrometry) and working under a rig- 
orous quality assurance program. Samples of sedi- 
ment and oysters (Crassostrea virginica) collected 
at 50 sites —— Gulf Coast were analyzed for 
trace metals. The sites range from the Lower 
Laguna Madre, Texas throu, 
Mississippi and Alabama to the Everglades in far 
south Florida. In some cases, only one site was 
selected for a given bay or estuary (Mobile Bay), 
but in the larger bays (Galveston) several sites 
were selected. At each site, three stations were 
occupied and at each station a sediment sample and 
20 individual oysters were taken for trace metal 
ysis. Silver concentration was very high at 
Copano Bay, Texas and at nearby San Antonio and 
Matagorda Bays, yet this is an area of low popula- 
tion density and little commercial activity. Else- 
where in Texas, concentrations were variable. A 
high rg Paes was found at Vermillion Bay in 
central Louisiana; but further east, the concentra- 
tion dropped drastically through the next 5 sites 
and reached a minimum at taria Bay, just west 
of the Mississippi River delta. From Barataria, Ag 
concentrations rose to a hi; int at Pass Chris- 
tian, MS and exhibit both high and low values in 
Florida. Barataria Bay, and the surrounding bays 
with low concentrations of Ag in oysters, have 
probably been more physically disturbed by man 
than any bays on the Gulf Coast. These are areas 
of extensive petroleum development and wide- 
spread dredging and channel cutting. These bays 
are directly downstream of the Mississippi River, 
which is usually considered to be a major source of 
pollution to the Gulf of Mexico. Sediment data, 
even when ratioed to Al, shows much variability 
from place to place, with a tendency towards 
higher values of some metals in Florida. There is 
also much, but not perfect, covariance between 
metal to Al ratios in sediment and concentrations 
in oysters, especially in Florida samples. (See also 
W89-07234) (Miller-PTT) 
W89-07319 


Texas, Louisiana, 


DISTRIBUTION AND TRANSPORT OF 
MINOR ELEMENTS IN THE LOWER MISSIS- 
SIPPI RIVER, LOUISIANA, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

P. B. Curwick. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 406-408, 3 tab. 


Descriptors: *Path of pollutants, *Rivers, *Missis- 
sippi River, *Sediments, *Trace elements, Arsenic, 
Cadmium, Chromium, Copper, Iron, Lead, Manga- 
nese, Mercury, Nickel, Zinc, Suspended sediments. 


The distribution and transport of minor elements in 
the lower Mississippi River was investigated be- 
cause of interest in using river water as a source of 
sediment and fresh water to mitigate coastal ero- 
sion in southern Louisiana. Minor-element concen- 
trations were determined in samples of water (fil- 
tered and unfiltered), suspended sediment, and bed 
sediment collected from the lower Mississippi 
River. The minor elements included arsenic, cad- 
mium, chromium, copper, iron, lead, man; ‘ 
mercury, nickel, and zinc. Samples were collected 
from seven sites along a 410.7 km reach of the 
river. Concentrations of minor elements in the 
river are lowest in the dissolved phase and bed 
material. Dissolved minor element concentrations 
rarely approach the Environmental Protection 
—_ limit for finished drinking water. Dis- 
solved cadmium and mercury were usually below 
analytical limits of detection. An average of 20% 
of the minor element load of the river is dissolved, 
and this phase has been relatively constant in 
chemical composition with discharge and longitu- 
dinal distance. These low dissolved concentrations 
can be attributed to the abundance of fine-grained 
suspended material that tends to incorporate and 
concentrate these minor elements in iron oxide and 
manganese oxide a and at exchange 
sites on the detrital-particle surfaces. Transport of 
minor elements in the river is dominated by the 
particulate phase. In comparison to the dissolved 
phase, the concentration of minor elements in the 
particulate phase is generally from 2 to 20 times 
greater. Iron and man, are the most preva- 
lent minor elements, with concentrations hundreds 
of times greater in the particulate phase than in the 
dissolved phase. The concentrations of all of the 
minor elements in the particulate phase varied with 
discharge and longitudinal distance. i 

analyses of three separate size fractions of suspend- 
ed sediment showed the typical increasing minor 
element concentration with decreasing sediment- 
particle size. However, concentrations of mercury 
and lead show an ite trend for the coarse 
diameters of the sediment. (See also W89-07234) 


(Miller-PTT) 
W89-07320 


COMPOSITION AND CONSEQUENCES OF 
ALUMINUM IN WATER AND BEVERAGES, 
Bjorksten Research Foundation, Madison, WI. 

R. U. Schenk, J. A. Bjorksten, and L. L. Yeager. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 460-461, 1 tab. 


Descriptors: *Drinking water, *Path of — 


*Aluminum, *Foods, *Data collections, erages, 
Water pollution sources, Human health effects, 
Symposia, Pollutant identification. 


A program directed toward obtaining extensive 
information on the distribution of aluminum in 
foods, water and beverages is described. Water and 
beverage samples were collected in areas through- 
out the United States and in Finland. Water sam- 
ples tested predominantly in the lower range of 
aluminum concentrations with occasional higher 
values. Less than 10% of water samples contained 
over 80 ppb of aluminum. Water samples from 
Finland regularly tested high in aluminum, as did 
the water from several federal parks. Aluminum 
concentrations in water varied from 0 to 1056 ppb. 
Processed juices and their derivatives (wines and 
vinegars) had high aluminum content. Freshly 
squeezed citrus juices, however, were low in alu- 
minum content. Coffee and tea contained substan- 
tial amounts of aluminum. Tea was generally 
higher than coffee and bagged tea was higher than 
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instant tea. Teas obtained in restaurants had, by far, 
the highest concentrations of aluminum. Soft 
drinks in plastic containers has lower aluminum 
content than did those in glass or aluminum con- 
tainers. Packaged fruit juices showed the greatest 
variability in aluminum, ranging from 87 to 4130 

pb. The aluminum compositions of these bever- 
ages, in light of the fact that human urine can 
contain upwards of 200 ppb of aluminum, confirms 
that at least some aluminum is absorbed into the 
circulatory system. (See also W89-07234) (Miller- 


W89-07322 


PATHWAYS FOR THE PRODUCTION OF OR- 
GANOCHLORINE 'UNDS IN THE 
CHLORINATION OF HUMIC MATERIALS, 
Technische Hogeschool Delft (Netherlands). Lab. 
for Analytical Chemistry. 

E. W. B. DeLeer, and C. E. Erkelens. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
- Washington, DC. 1987. p. 491-492, 1 tab, 5 
ref. 


Descriptors: *Water pollution sources, *Humic 
substances, *Chemi reactions, *Chlorination, 
Water treatment, Humic acids, Chloroform, Or- 
ganochlorine, Nitrogen compounds, Symposia. 


Several investigations into the chlorination of res- 
orcinol derivatives, with an emphasis on the identi- 
fication of chlorination products and chloroform 
precursor structures that were detected in the 
chlorination of humic material, are described. In 
most cases, CHCI3 and CCI3COOH were shown 
to be the major products. Approximately 75 other 
chlorinated products were identified, including 
several chloroform intermediates, that can explain 
a number of humic acid chlorination products. 
However, many other major humic acid chlorina- 
tion products, such as the alpha-alpha-dichloroal- 
kanoic acids, dichloromalonic acid, 2,2-dichloro- 
succinic acid and cyano-substituted alkanoic acids 
could not be explained on the basis of these model 
studies. Precursor structures (other than 1,3-dihy- 
droxybenzene derivatives) were shown to be im- 
ne chloroform producers. The chloroform 
ormation potential of resorcinol derivatives was 
easily destroyed by oxidation with KMnO4. How- 
ever, KMn0O4 oxidation of humic material at dif- 
ferent pH values gave a destruction of only up te 
approximately 50% of the CHCI3 and CCI3COOH 
formation potential, while GC/MS demonstrated 
that still a large number of chlorinated products 
were produced. A detailed insight will be given for 
the changes in product formation as a function of 
KMn04 dose. The possible role of nitrogen com- 
pounds (such as amino acids and nucleic acids) as 
precursor structures was further investigated. Sev- 
eral of them were shown to produce CHCI3, 
CCI3CHO or CCI3COOH as the major products 
along with dichloromalonic acid or dichlorosuc- 
cinic acid and cyanobutanoic acid. It is concluded 
that, apart from 1,2-dihydroxybenzene structures, 
nitrogen compounds play an important role in the 
chlorination of humic material. Precursor struc- 
tures for the alpha-alpha-dichloroalkanoic acids 
still remain unknown. (See also W89-07234) 
(Miller-PTT) 

W89-07327 


SOME LIPOPHILES FORMED IN 
CHLORINATION OF PULP LIGNIN 
HUMIC ACIDS, 

Svenska Traeforskningsinstitutet, Stockholm. 
For primary bibliographic entry see Field SD. 
W89-07328 
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ENHANCED PHOTOLYSIS OF BROMACIL IN 
SOILS USING METHYLENE BLUE, 

Tennessee Technological Univ., Cookeville. 
Center for the Management, Utilization and Pro- 
tection of Water Resources. 

M. E. Lewis, D. B. George, V. D. Adams, and M. 
B. Borup. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
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Group 5B—Sources Of Pollution 


Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 519-520, 7 ref. 


Descriptors: *Photolysis, *Herbicides, *Soil con- 
tamination, *Cleanup, *Water pollution treatment, 
*Fate of pollutants, *Soil water, *Pesticides, 
*Dyes, Oxidation, Degradation, Methylene Blue, 
Bromacil, Clay, Loam, Symposia, Soil chemistry. 


The ability to enhance the photolysis of pesticides 
in soils is investigated. The particular focus is on 
the dye-sensitized photo-oxidation of the herbicide 
bromacil applied to soil. The photosensitized oxi- 
dation of bromacil in soil was investigated with 
altered and unaltered soils including: (1) air-dried 
clay loam soil (pH 7.5), (2) air dried clay loam soil 
(pH 9.5), (3) muffled (550 C) clay loam soil (pH 
9.5), (4) clay loam soil with 50% of the Fe extract- 
ed (pH 9.5), (5) sand (pH 9.5), (6) sand-kaolin 
mixture (pH 9.5), and (7) sand with 0.5, 0.25, 0.10, 
0.05 and 0.01% Fe added (pH 9.5). Lime was 
added to those soils which maintained a pH of 7.5, 
whereas sodium hydroxide was used to adjust the 
pH in the soils tested at pH 9.5. The data obtained 
indicated that less than 10% of the bromacil 
present in clay loam soils tested was photodegrad- 
ed. Enhanced photodegradation in the sand was 
consistently 85-90%. Similarly, methylene blue 
treatment of the irradiated sand-kaolin mixture 
produced a 80-85% decrease in the bromacil con- 
centrations. Preliminary results show that Fe con- 
tent in the soils may be a limiting factor in the 
enhanced photolysis of bromacil by methylene 
blue. Iron species present in the soil may quench 
methylene blue (triplet state) and/or singlet 
oxygen. The use of methylene blue to enhance the 
photodegradation of bromacil contaminated soils 
has been shown to be possible but may be limited 
by the adsorption of methylene blue by clays, 
especially by 2:1 clays, and quenching of the reac- 
tions by Fe. (See also W89-07234) (Miller-PTT) 
W89-07332 


SENSITIZED PHOTOOXIDATION OF BRO- 
MACIL: PILOT, BENCH, AND LABORATORY 
SCALE STUDIES, 

Tennessee Technological Univ., Cookeville. 
Center for the Management, Utilization and Pro- 
tection of Water Resources. 

For primary bibliographic entry see Field 5D. 
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MECHANISTIC STUDY OF THE PHOTOCA- 
TALYTIC DECOMPOSITION OF ORGANIC 
COMPOUNDS ON SEMICONDUCTOR PARTI- 


CLES, 

California Inst. of Tech., Pasadena. W.M. Keck 
Engineering Lab. of Hydraulics and Water Re- 
sources. 

For primary bibliographic entry see Field 5D. 
W89-07334 


RELATIONSHIPS BETWEEN METAL SPECIA- 
TION AND METAL ACCUMULATION AND 
SUBCELLULAR DISTRIBUTIONS IN POLY- 
CHAETES, 

California State Univ., Long Beach. Molecular 
Ecology Inst. 

K. D. Jenkins, and A. Z. Mason. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 567-569, 9 ref. 


Descriptors: *Heavy metals, *Path of pollutants, 
*Bioaccumulation, *Accumulation, *Polychaetes, 
Cadmium, Zinc, Metals, Chemical speciation, Ra- 
dioactivity techniques, Symposia. 


The mechanisms of Cd and Zn uptake and accu- 
mulation of Neanthes arenaceodentata were experi- 
mentally examined. The accumulation of 109Cd 
and 65Zn in dual labeled experiments was com- 
pared. In the initial phase of the exposure, Cd is 
accumulated preferentially over Zn. With further 
exposure, however, Zn is preferentially accumulat- 
ed, suggesting that the metal specificity of the 
transport systems and the terminal intracellular 
metal binding ligands for the two metals may be 
different. Competitive inhibition studies indicate 


that Cd uptake is carrier mediated. The specificity 
of these carriers for different metals is currently 
under study. Iodoacetic acid has no effect on metal 
uptake, indicating that glycolysis is not essential 
for this process. Oligomycin, however, causes a 
significant effect on metal uptake indicating that 
glycolysis is not essential for this process. Oligo- 
mycin, however, causes a significant increase in 
the uptake of both Cd and Zn. these data indicate 
that the uptake of Cd and Zn is carrier mediated 
but passive, and must therefore occur via facilitat- 
ed diffusion. Uptake of these metals is thus driven 
by a concentration gradient across the membrane 
which is maintained by intracellular metal ligands 
which complex metals within the cell. Equilibrium 
is determined by the number of high affinity intra- 
cellular ligands (metalloenzymes and metallothion- 
ein) and the dissocation constants of the various 
metal-ligand complexes. the observed increases in 
metal accumulation in the presence of oligomycin 
indicate that while metal uptake is essentially pas- 
sive, these organisms must also have an energy 
requiring mechanism for metal exclusion. Finally, 
the effects of feeding on metal uptake and accumu- 
lation in this species was examined. Feeding dra- 
matically increases the initial rates of uptake of 
both Cd and Zn and reduces the time required for 
the organism to reach equilibrium with metals in 
the environment. (See also W89-07234) (Miller- 


PTT) 
W89-07337 


ABIOTIC FORMATION AND DEGRADATION 
OF 1,1-DICHLORO 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

P. V. Cline, and J. J. Delfino. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
— Washington, DC. 1987. p. 577-579, 2 fig, 2 
ref. 


Descriptors: *Chemical reactions, *Fate of pollut- 
ants, *Degradation, Field tests, Dichloroethane, 
Trichloroethane, Groundwater, Symposia. 


Examination of field data from sites in Florida and 
Arizona led to the belief that the abiotic formation 
of 1,1-dichloroethane (DCE) (formed during the 
anaerobic biodegradation of 1,1,1-trichloroethane 
(TCE)) may be more important than previous stud- 
ies indicated. The elevated concentrations of DCE 
at these sites were thought to be due to either an 
increase in the rate of abiotic formation or a de- 
crease in the rate of degradation of this compound. 
The degradation of DCE does not follow the 
typical patterns seen in the hydrolysis studies. 
During a preliminary experiment, DCE showed no 
significant degradation after two weeks at 80 C. 
Degradation has been observed at 27 and 37 C. A 
slightly higher rate is measured in experiments at 
27 C than at 37 C during an initial 6 months of 
incubation. No significant differences in rate were 
measured as a function of pH. It is hypothesized 
that chlorinated ethanes react slowly in aqueous 
solution at environmental temperatures through 
nucleophilic addition to the double bond. Attempts 
to accelerate the reaction at elevated temperatures 
make the addition reaction less thermodynamically 
favorable. The rates observed (half-lives ranging 
from 6 to 9 months) are important for groundwater 
where long residence times occur and where bio- 
degradation may be slow. Data from the DCE 
degradation study can be coupled with the results 
of the TCE degradation experiments to provide 
appropriate equations to evaluate changes in DCE 
concentration with time. (See also W89-07234) 
(Miller-PTT) 
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EFFECT OF PH ON SO2 UPTAKE BY AQUE- 
OUS DROPLET SURFACES, 

Boston Coll., Chestnut Hill, MA. Dept. of Chemis- 
try. 

J. Gardner, L. Sharfman, P. Davidovits, M. 
Zahniser, and D. Worsnop. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 594-598, 2 fig, 4 
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Descriptors: *Acid rain, *Hydrogen ion concentra- 
tion, *Sulfur compounds, *Air pollution effects, 
*Water pollution sources, *Sulfuric acids, *Cloud 
liquid water, Trace gases, Sticking coefficients, 
Precipitation, Symposia. 


A laboratory method for directly determining 
sticking (mass accommodation) coefficients for 
trace gases in cloud water was developed. The 
apparatus consists of a droplet source chamber, a 
gas-droplet interaction flow tube, and a droplet 
collection chamber. Droplets are generated in the 
upper chamber by forcing filtered water through a 
30 micron diameter orifice in a stainless steel plate. 
The formation of droplets is controlled by vibrat- 
ing the orifice with a piezo-electric ceramic at a 
sub-harmonic of the natural jet breakup frequency. 
The droplets pass through a small aperture into the 
gas-droplet interaction tube and then into col- 
lection chamber. The droplet stream is switched on 
or off by deflecting the stream mechanically with a 
moveable arm attached to an electrically driven 
solenoid. The trace gas is added either premixed 
with the main flow of He and H2O gas at the top 
of the reaction chamber or through one of two 
perforated Teflon loop injectors located 5 and 12 
cm upstream of the exit, so that three trace gas- 
droplet contact distances can be selected. The con- 
centration of the trace gas passing through the 
reaction region is measured by infrared absorption 
using light from a tunable diode laser transmitted 
through a 28 pass ‘White’ cell. Close agreement 
between the data and the calculation provides a 
direct confirmation that the time-dependent ap- 
proach to equilibrium at the droplet surface may 
be adequately described by Henry’s Law solubility 
constants determined from bulk aqueous thermo- 
dynamics. It is important to note that the calcula- 
tion contains no fitted eters except for the 
intercept at zero time. This data provides perhaps 
the first confirmation of this approach to surface 
saturation on a millisecond time scale, and con- 
firms the applicability of the spherical diffusion 
continuity equation to describe gas uptake at a 
droplet surface. (See also W89-07234) (Miller- 
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AEROBIC BIODEGRADATION OF TRICH- 
LOROETHYLENE BY PURE TURES AND 
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Water Research Centre, Medmenham (England). 
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CADMIUM SPECIATION IN NATURAL 
WATERS AND THEIR EFFECT ON RAINBOW 
TROUT, 

Colorado State Univ., Fort Collins. Dept. of 
Chemistry. 

For primary bibliographic entry see Field SC. 
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EFFECTS OF CHEMICAL EQUILIBRIA AND 
KINETICS ON THE BIOAVAILABILITY AND 
TOXICITY OF CADMIUM TO RAINBOW 
TROUT, 
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MANGANESE SPECIATION IN 
EASTERN RESERVOIR, 

T. Tisue, and T. M. Hsiung. 
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Descriptors: *Path of pollutants, *Reservoir re- 
lease, *Reservoirs, *Oxidation, *Manganese, *Spe- 
ciation, Electron spin resonance spectrometry. 


Factors controlling the rate of Mn(II) oxidation in 
Lake Richard B. Russell were studied. These fac- 
tors included pH, O2 concentration, temperature, 
nature of counter ions, and presence of organic 
materials. A preliminary study of Mn oxidation in 
this water body was reported by Turner, using 
electron spin resonance spectrometry. In contrast 
to expectations based on earlier work, it was ob- 
served that the electron spin resonance signal due 
to Mn(Il) —— within minutes to hours 
when anoxic ater was sparged with O2. In 
lake water, oxidation of Mn(II) is rapid at or above 
pH 8.5 and temperatures of 10-20 C (half-times on 
the order of minutes to hours for concentrations of 
10 mg/L). Between pH 8.5 and 7, there is a sharp 
decrease in the oxidation rate (to half-times on the 
order of days). Below pH 6.5, oxidation becomes 
so slow that it is difficult to observe (half-times 
probably on the order of weeks). Several conclu- 
sions may be drawn from these findings. The pH of 
Lake Russell waters, except for diurnal excursions 
in the top few meters, is usually 7 or below, and 
often 6.5 or below. Under these conditions, it is 
predicted half-times for Mn(II) oxidation on the 
order of days to weeks. As forced reoxygenation is 
now conducted, little oxidation of Mn(II) can be 
expected before release of hypolimnetic waters. 
Mn(II) present in the reservoir likely will be re- 
leased in that form to the receiving waters. (See 
also W89-07234) (Miller-PTT) 
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SULFUR STABLE ISOTOPIC COMPOSITIONS 
AS INDICATORS OF ACID DEPOSITION HIS- 
TORIES IN LAKES, 

Marine Biological Lab., Woods Hole, MA. Eco- 
systems Center. 

wale sory bibliographic entry see Field 5A. 


SULFUR CICLENG IN AN EXPERIMENTAL- 

LY ACIDIFIED SEEPAGE LAKE IN NORTH- 

Mi U Mi eapolis. Dept. of Civil and 
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Mineral Engineerin; 
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Descri tors: *Acid rain effects, *Path of 
ants, *Fate of pollutants, *Geoc! 

*Sulfur cycle, Biochemistry, Wisconsin, re 
water, Seepage lakes. 


liut- 


Sulfur ha gene ern in an experimentally acidi- 
fied lake in northern Wisconsin was studied. Little 
Rock Lake is a two-basin seepage lake that re- 
ceives 99% of its water input from direct precipita- 
tion and the remaining 1% from su lace seep- 
age. As a consequence, it is extremely dilute and 
has low alkalinity and a pH of 6.1. The lake was 
divided at its isthmus with a reinforced polyvinyl 
curtain in August 1984. The north basin was acidi- 
fied with concentrated H2SO4; during 1985 and 
1986, the pH was maintained at 5.5. Sulfur budgets 
were compiled for 1984-1986. Measured atmos- 

heric fluxes include wet precipitation, aerosol 
inputs (by dry baskets and by measurement of 
ambient air concentrations) and SO2 deposition (by 
an impregnated filter technique). Groundwater 
inputs were estimated from modeled seepage 
inputs and ter SO4(2-) concen- 
trations; leaf S inputs were estimated from mod- 
eled seepage inputs (by floating baskets) and litera- 
ture values of leaf S content; and added H2SO4 
was recorded for the north basin. Diffusive fluxes 
of SO4(2-) to sediments (which occur by sediment 
sulfate reduction) were calculated from measured 
porewater profiles; seston deposition was measured 
with sediment traps; and long-term sediment accu- 
mulation was measured from 210-Pb-cores. For the 
pre-acidification period, the net in-lake sulfate sink 
was 50% of total input (primarily wt and dry 
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atmospheric deposition to lake surface). Gross 
seston ition removed 24 mmole S/sq m-yr, 
and diffusional fluxes removed. 20 mmole/sq m-yr. 
Concentrations of .% reach 40 microM in the 
hypolimnion, and oxidation-diffusion model 
shows that about 50% of the H2S entrained in the 
water column during turnover diffuses into ~ 
for a flux of rou 

lake surface. Tota i 
content and accumulation increased since 1900, 
while C/S ratios have decreased. Sediment accu- 
mulation in the upper 6 cm is 13 mmole S/sq m-yr 
on a lake-wide basis. Organic S 

ment species followed b 

volatile sulfur. Approxi 

moved from the water an is recycled. (See 
also W89-07234) (Miller-PTT) 
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LABORATORY STUDIES ON SULFUR DIA- 
G IN SEDIMENTS OF LITTLE ROCK 
LAKE, WISCONSIN, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
gm: % 
N: Prep f Papers Roane = 194th 
rints of 
National Meeting. Vol. 27, No. 2 Division of 
Sracennan 


Chemistry, American So- 
poy! — DC. 1987. p. 678-681, 1 fig, 1 


Descriptors: *Acid rain effects, *Path of pollut- 
ants, *Sediments, *Sulfur cycle, *Sulfur com- 
pounds, *Lakes, Wisconsin, Little Rock Lake, Re- 
duction. 

Laboratory experiments were designed to: (1)iden- 


environmental conditions affecting rates of sul- 
pod reduction, (2) identify short- and long- 





porewater following AVS 
m. Sulfate reduction rates followed Michaelis- 
kinetics. Ex; 


ganic end p 
— in ‘time 0° experi- 
- §- a unimpor- 
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label from 
ments, suggestin, 
tant. (See also W: 
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Descriptors: *Acid rain, *Path of pollutants, *Fate 
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*Sulfur compounds, *Tracers, Labeled com- 
pounds, Sulfates, Soil water. 


Sources Of Pollution—Group 5B 


Both the radiochemical methodologies and the re- 
sulting data for measurements of Cosmogenic 35S 
were evaluated. This 87-d half-life radioisotope is 
continuously produced from 40Ar in the upper 
by cosmic rays. 35S is present as 
35: -2) in precipitation at concentrations rang- 
ing between 0.5 and 2 pCi/L and the 7Be:35S 
activity ratio averages 38. In air, cascade impactor 
Measurements indicate that the size distribution of 
aerosol 35S is similar to 7Be, 210Pb, and 32P, but 
pr my smaller than stable SO4(2-). The potential 
35S as a tracer in watershed-oriented re- 
pond was explored. Its use as a watershed-scale 
SO4(2-) tracer requires (1) measurements of the 
0.167 MeV 35S beta in the presence of large 
amounts of stable S, (2) hating ney liquid 
scintillation a techniques, and (3) decon- 
tamination from other beta-emitting isotopes. 
Gram quantities of SO4(2-) have been incorporated 
into a stable counting matrix. Liquid scintillation 
counting efficiencies have been improved over past 
methods. Minimum detectable activities of < or = 
1 pCi have been achieved using a specially-de- 
signed detection system which uses an annular Nal 
detector to reduce background events in the 
iquid scintillator. 35S has been detected in soil 
obtained under saturated flow conditions 
from a high elevation watershed. Examples of po- 
tential uses, consistent with the measurement limi- 
tations ‘note the determination of mean SO4(2-) 
residence times and the evaluation of SO4(2-) dy- 
namics during storm events. (See also W89-07234) 
(Author’s abstract) 
'W89-07369 


FLUXES OF SULFUR FROM SIMULATED 
COAL STORAGE PILES: ABIOTIC VS. BIOTIC 
FACTORS, 

— Univ., Solomons. Chesapeake Biological 


Le c. Means, N. J. Fendinger, J. H. Tuttle, and J. 

C. Radway. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 690-692, 4 ref. 


Descriptors: *Water pollution sources, *Sulfates, 
*Iron, *Path of pollutants, *Coal, *Leachates, Coal 
storage piles, Sulfur compounds. 


The relative influence of biotic and abiotic process- 
es upon the leachate composition of several coals 
was studied. The carbon, nitrogen and sulfur con- 
tents of the coal studied ranged from 42.7 to 
83.1%, 1.00 to 1.34%, and 1.61 to 5.22%, respec- 
tively. Ash contents ranged from 7.2 to 18.5%. All 
leachates were characterized by low pH and high 
concentrations of Fe, SO4, and suspended solids. 
Attempts to assess the impact of acidified rain (pH 
3.8-4.0) were abandoned since initial pHs from all 
coals tested were less than 3.2, even when using 
pH 5.6 leaching water. With successive leachin: 

events, pH values tended to decrease and level o 

at values in the range 1.6 to 2.0. the Eh of the 
leachates was uniformly high, ranging from +548 
to +865 mv, even under anaerobic condi- 
tions. The conductivities of the leachates were 
relatively high initially and tended to increase with 
successive leaching events to values as high as 
15000 to 24000 usiemens. Ion chromatogram analy- 
sis of the inorganic sulfur species present in the 
leachates rev that sulfate was the only signifi- 
cant species present. Sulfite, thiosulfate and tetra- 
thionate were either undetectable or at trace levels 
relative to sulfate. Sulfate concentrations tended to 
increase with successive leaching events and 
tended to level off as pH values reached mini- 
mums. Trends in Fe levels in the leachates closely 
followed sulfate values and calculated stoichiome- 
try between SO4 and Fe suggest that pyrite oxida- 
tion was the pri source of the sulfur and iron 
in the leachates. Factors which tended to reduce 
the activity of chemoautotrophic bacteria in the 
coal chambers tended to decrease the mobilization 
of sulfur and iron from the coals. No significant 
levels of any organic sulfur compounds were found 
in any of the extracts. This suggest that organic 
sulfur may either be very tightly bound to particu- 
lates in the leachates or if sulfur heterocyclic com- 
pounds are released, they are rapidly degraded by 
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bacteria in the coals. (See also W89-07234) (Miller- 
W89-07371 


ANAEROBIC DEGRADATION OF DICHLOR- 
OPHENOL ISOMERS IN FRESHWATER 
POND SEDIMENTS, 

Environmental Research Lab., Athens, GA. 

J. E. Rogers, and D. D. Hale. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 699-701, 2 tab. 


Descriptors: *Fate of pollutants, *Degradation, 
*Sediments, *Lake sediments, *Ponds, Anaerobic 
conditions, Phenols, Chlorinated hydrocarbons. 


The anaerobic degradation of 2,3-, 2,4-, 2,5-, 2,6-, 
3,4-, and 3,5-dichlorophenol was investigated in 
five freshwater pond sediments. The experiments 
were designed to evaluate the effects of ring substi- 
tution on the rates of transformation of the differ- 
ent isomers, to identify any persistent degradation 
intermediates, and to determine the variability in 
rates among sediments. Sediment samples were 
collected from the top 5 to 10 cm of the sediment. 
Water near the surface of the sediment was also 
collected. The rate of degradation depended on the 
isomer and on the particular sediment. The results 
show one rate of degradation which was markedly 
faster than the remaining sediments; this was later 
attributed to the fact that this sediment contained 
asphalt. The 2,3- and 2,4- isomers were more sus- 
ceptible to bacterially mediated reductive dechlor- 
ination than were the other isomers. Both isomers 
were generally transformed to monochlorinated 
products within 4 weeks of inoculation. In most 
sediment samples, the remaining isomers were gen- 
erally stable over the 14 weeks of the experiment. 
When transformation did occur, it generally fol- 
lowed a lag period of 4 to 8 weeks and was 
complete within 2 weeks. For the series 2,3-, 2,4-, 
2,5-, and 2,6-dichlorophenol, the chlorine at the 2 
position was the most easily reducible. The 2,4-, 
2,5-, and 2,6-isomers were only transformed to the 
4-, 3-, and 2-chlorophenol, respectively. The 2,3- 
isomer was generally converted to a mixture of the 
2- and 3-chlorophenol with the 3-chloro isomer 
being the dominant product. The 4-chloro product 
was stable over the duration of the experiment. 
The 2- and 3-chloro products were stable in some 
sediments, but rapidly degraded in others. (See also 
W89-07234) (Author’s abstract) 
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EFFECTS OF COPPER ON SEDIMENT BIOTA, 
National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field 5C. 
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FACTORS INFLUENCING THE UPTAKE OF 
METALS BY PLANTS IN TWO AREAS IN 
NORTH WALES, 

Royal Holloway and Bedford New Coll., Egham 
(England). Dept. of Chemistry. 

M. E. Farago, A. Mehra, T. Storey, and M. M. 
Cole. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 732-734, 6 ref, 1 
tab. 


Descriptors: *Path of pollutants, *Trace metals, 
*North Wales, *Remote sensing, *Bioaccumula- 
tion, Soil, Vegetation, Copper, Microorganisms, 
Bogs, Salt marshes. 


Two areas in North Wales were studied to deter- 
mine trace metal concentrations in soil and vegeta- 
tion, copper tolerance in microorganisms, and 
stressed vegetation caused by metal toxicity. The 
first study area was in Coed-y-Brenin Forest in the 
Snowdonia National Park, and in particular the 
Dolfrwynog Bog, where copper mineralization 
emanates from the Coed-y-Brenin porphyry 
copper deposit. A contrasting study area in the 
same region was Morfa Harlech, a salt marsh in an 


area of low flying flat terrain. In both areas sam- 
ples of soil and vegetation were collected over a 
number of years. The samples have been analyzed 
and the concentration of a number of trace ele- 
ments have been recorded. In addition, the carbon, 
hydrogen and nitrogen content of a number of 
samples is reported. The metal concentrations of 
plant parts of Armeria maritima, Minuartia verna, 
Chochlera danica and various lichens and back- 
ground vegetation have been determined and com- 
pared with total trace metal concentrations in soils 
and available metals as determined by a number of 
extracting agents. It is concluded that the extract- 
ing agents used do not give a good indication of 
the availability of metals to the plants. For Ar- 
meria maritima, the copper contents of the plants 
were generally high in comparison with those in 
the soil. These results show that this plant accumu- 
lates copper in the roots, and that copper is trans- 
ported to the aerial portions of the plant. Zinc and 
lead in the plants is higher than in the soil. Almost 
no lead and very little zinc was extracted from the 
soil using the common extracting agents. A study 
of the copper tolerance has been initiated and 
preliminary studies have been carried out by nutri- 
ent plant and growth curve experiments. The 
Dolfrwynog Bog is easily identified on Deadalus 
11 channel scanner imagery acquired with a 
ground resolution of 7 and 10 meters respectively. 
Reflectance curves have been constructed from the 
remotely sensed data and compared with spectra 
obtained from vegetation in the laboratory. (See 
also W89-07234) (Miller-PTT) 
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BIOAVAILABILITY OF COPPER TO AQUAT- 
IC MOSSES: INFLUENCE OF SPECIATION 
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Metz Univ. (France). Lab. d’Ecologie. 

C. H. Mouvet, and A. C. M. Bourg. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 737-740, 9 fig, 12 
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Descriptors: *Water pollution effects, *Path of pol- 
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*Mosses, *Copper, Bioavailability, Water chemis- 
try, Montmorillonite. 


The influence of water chemistry on the concen- 
trations of metals in aquatic mosses was investigat- 
ed and the relationship between speciation and 
bioavailability of copper was studied. A first set of 
experiments was carried out to study the influence 
of experimental medium concentration on copper 
speciation over 5 hours. The results point at the 
major role of iron and montmorillonite in control- 
ling the fraction of dissolved copper whereas 
humic acid had no significant effect. The second 
set of experiments was designed to examine the 
bioavailability of copper to the aquatic moss Fon- 
tinalis antipyretica. This included the study of 
three parameters (iron, montmorillonite and humic 
acid) over 48 or 63 hours. The strongest reduction 
of Cu accumulation was observed in the medium 
with humic acid. The last series of experiments 
involved chlorophyll a measurement as indicator 
of the toxic effect of copper. The presence of 100 
mg/L of montmorillonite or 1 mg/L of iron re- 
duced the dissolved copper by half. Under these 
conditions, the mosses exhibited reduced copper 
uptake. However, reduction in the moss content 
was only of 6 to 9% for the clay and 18% for the 
iron. These observations hint at a state of equilibri- 
um of the copper between the solid and the liquid 
phases. The 15 mg/L of humic acid maintained the 
Cu in solution and the complexation reduced the 
bioavailability of the metal to the moss, as expect- 
ed. The results show the importance of speciation 
in both bioaccumulation and toxicity of copper to 
aquatic mosses. The strong influence of iron, mont- 
morillonite and humic acid is in good agreement 
with the available information on the interactions 
between copper and these parameters. Adsorption 
of copper or iron hydroxydes and chelation by 
humic acids have been shown to take place in 
various media. The copper adsorbed on montmo- 
rillonite or iron is partially bioavailable. (See also 
W89-07234) (Miller-PTT) 

W89-07379 


COPPER UPTAKE BY EICHORNIA: EFFECTS 
OF ORGANIC COMPLEXANTS, 

University of Science, Penang (Malaysia). School 
of Biological Sciences. 

Y. M. Nor. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
— Washington, DC. 1987. p. 741-744, 4 tab, 5 
ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Copper, *Absorption, *Bioavailability, 
Organic compounds, Water hyacinth, Fulvic acids, 
Peat, Humic acids. 


The uptake of copper by water hyacinth (Eichor- 
nia crassipes) in the presence of a variety of natural 
and synthetic complexants was investigated. The 
natural complexants tested included soil-derived 
humic acid, fulvic acid, a dark-colored river water 
sampled from different rivers and t extracts 
obtained by shaking a suspension of peat soil in 
water. The synthetic complexants used were textile 
waste of unknown composition, EDTA, and a 
mixture of organic acids comprising glycine, tar- 
trate, alanine and citrate (GTAC). Bioassays were 
conducted under optimum conditions for plant 
growth by providing supplementary lighting and 
major nutrients. Peat extracts appeared to have 
some inherent capacity not only to bind copper, 
but also to render a fraction of added copper 
unavailable. The degree of bioavailability seemed 
to be related to concentrations of peat extracts 
used since the dilutions of extracts tended to en- 
hance copper absorption by the test plant. Peat 
extracts, therefore, were more effective in control- 
ling copper bioavailability compared to river 
water. Textile wastes and GTAC rendered only a 
fraction of added copper available, while fulvic 
acid was completely unable to control the uptake 
of copper by Eichornia. The behavior of the toxic 
wastes and GTAC was comparable to that of peat 
extracts whereby a substantial proportion of added 
copper could have been bound quite strongly to 
the complexants hence rendering it unavailable. 
Humic acid very effectively controlled the absorp- 
tion of copper by Eichornia so much so that all of 
the added copper could be accounted for in test 
solutions. EDTA, in the other hand, only con- 
trolled copper uptake at higher ligand concentra- 
tions compared to copper. When the molar con- 
centrations of added copper exceeded that of 
EDTA, the fraction of copper not bound to the 
ligand remained as free copper and was readily 
available. However, when molar ratios of 
EDTA:Cu exceeded unity, there was nearly 100% 
binding of copper to EDTA, and the Cu-EDTA 
complex was not bioavailable. (See also W89- 
07234) (Miller-PTT) 

W89-07380 


U.S. NATIONAL BIOGENIC SULFUR EMIS- 
SIONS INVENTORY, 

Washington State Univ., Pullman. 

A. Guenther, B. Lamb, and H. Westberg. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ae Washington, DC. 1987. p. 764-768, 3 tab, 7 
ref. 


Descriptors: *Water pollution sources, *Acid rain, 
*Chemical reactions, *Sulfur cycle, *Sulfur com- 
pounds, *Air-water interfaces, Emission rate, Sur- 
veys. 


Inventory estimates to predict monthly sulfur emis- 
sions from each county in the contiguous United 
States are described. To prepare a biogenic emis- 
sions inventory, emission rate functions must be 
determined for the biological sources included in 
the inventory. The emission rate for a specific 
source will vary depending upon certain environ- 
mental conditions. Temperature emissions func- 
tions for COS, CS2, DMDS, DMS and H2S have 
been developed for Histosol and Mollisol soils, 
marshes, and fresh water surfaces, agricultural 
crop biomass (alfalfa, corn and soybeans), and 
forest canopies (deciduous and coniferous). Addi- 
tional biogenic sulfur compounds are typically re- 





leased at rates which are small relative to the total 
sulfur flux. Soils which were not sampled directly 
were assumed to emit at rates similar to Mollisol 
soils and unsampled agricultural crops were as- 
signed the emission rates developed for corn. 
Monthly emissions of COS, CS2, DMDS, DMS 
and H2S were calculated for each of the 3071 
contiguous United States counties. Mean monthly 
temperatures compiled in the Geoecology Data 
Base combined with the various source factors 
provided the inputs required for the estimation of 
po ars sulfur emissions. Agricultural crops are 

primary source (52%) of the estimated annual 
flux rf 21,000 MT of sulfur followed by dry soils 
(20%), forest canopies (13%), water (8%), and wet 
soils (7%). Marshes contribute < 1% of the total 
emissions On an annual basis. The total summertime 
flux is predicted to account for 61% of the annual 
total while wintertime emissions are estimated to 
contribute only 2%. Annual emissions of DMS are 
estimated to be 120000 metric tons which is 58% of 
the total sulfur flux. The predicted relative contri- 
bution of each region demonstrates that more than 
80% of the total national flux originates in the 
southeastern and central portions of the United 
States. On a county basis, the highest flux rates are 
predicted to ibe centralized in the agriculturally 
n United States and organic 
soils along the Atlantic and Gulf coasts. The 
lowest flux rates are predicted for the Rocky 
Mountain region. (See “ae W89-07234) (Miller- 


PTT) 
W89-07387 





SULFUR GAS EMISSIONS FROM 
SOIL, LEAF LITTER, AND LIVING PLANTS 
OF A TROPICAL RAINFOREST, 

Georgia Univ., Athens. Dept. of Botany. 

B. Haines, and M. Black. 
IN: Preprints of Papers Presented at the 194th 


ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American So- 
_ Washington, DC. 1987. p. 769-772, 3 tab, 2 


Descriptors: *Water pollution sources, *Acid rain, 
*Soils, *Litter, *Rain forests, *Sulfur compounds, 
*Air-water interfaces, Emission rates, Costa Rica, 
Carbon disulfide, Sulfates. 


Emission rates of reduced sulfur gases were esti- 
mated for a tropical rain forest at La Selva Biologi- 
cal Station, Provencia Heredia, Costa Rica, to 
estimate their potential contribution to the atmos- 
heric sulfur burden and acid rain reported there. 
ms from soil and litter are a mixture of 
dimethyl! sulfide and ethyl mercaptan. Emissions 
from field collected roots from the rain forest tree 
(Stryphnodendron excelsum) are mostly carbon di- 
sulfide with some hydrogen sulfide. Emissions 
from greenhouse collected live plant parts are 
mostly carbon disulfide. These potential emission 
rates are insufficient to account for an 11 kg S/ha/ 
yr SO4-S input-output Geese. These poten- 
tial emission rates may be underestimates because 
of sulfur transformations from one compound to 
others and because of surface adsorption during 
incubations. Emissions for carbon disulfide from 
live plants are significant at three integrative levels 
of ecology. For ecosystem ecology, emissions from 
individual trees scattered over the landscape create 
a very difficult sampling problem when making 
estimates of sulfur fluxes bees the vegetation to the 
atmosphere. For community ecology, carbon disul- 
fide emission from live plants may have evolved as 
a defence mechanism against root rot fungi, nema- 
todes, insects, and nitrogen loss via nitrification 
and denitrification. For physiological and evolu- 
tionary ecology, carbon disulfide emissions are rel- 
atively new. biogeographic and phylogenetic 
distribution of this emission phenomenon is essen- 
tially unknown. (See also W89-07234) (Miller- 


PTT) 
W89-07388 


FACTORS CONTRIBUTING TO VARIABILITY 
IN BIOGENIC SULFUR EMISSIONS FROM 
FLORIDA WETLANDS, 

Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

D. J. Cooper, W. J. Cooper, E. S. Saltzman, R. G. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Zika, and W. Z. DeMello. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
—_ Washington, DC. 1987. p. 773-776, 2 fig, 1 


Descriptors: *Acid rain, *Water pollution sources, 

*Sulfur cycle, *Fate of pollutants, *Sulfur com- 

*Florida, *Wetlands, Emission rates, 

arshes, Swamps, Coastal areas, Spatial variation, 
Tidal effects, Diurnal distribution. 


Biogenic sulfur emissions were measured obtained 
in several Florida wetland ecosystems using a dy- 
namic flow chamber technique. The ecosystems 
studied included a Spartina alterniflora coastal 
fringe, a brackish Disticlis spicata marsh, a fresh- 
water Cladium jamaicense swamp, a Juncus roe- 
merianus marsh, an Avicennia germinans (Black 
mangrove) fringe, a dry Batis maritima stand, sev- 
eral coastal mudflats, and the sea surface at several 
coastal locations. Within each ecosystem, spatial 
variability in both the magnitude and speciation of 
biogenic sulfur emissions reflected the inhomogen- 
eity of vegetation cov . These variations result 
from = relative contri 


stitin te tondtns teas DMS ad H2S measure- 
ments were made from the same chambers, and all 
sites were within 5 meters of each other. The 
variation found between the different sites shows 
the effects of the plant/soil metabolic processes. 
The variation within each sampling site largely 
reflects diurnal variation in DMS emissions and 

tidal variation in HS emissions, Peak DMS emis: 


reached the sampling sites. At this site, the release 
bp vos to be related to the metabolism of 

The effect of temperature on soil 
ceded coder & Ey cea 
ments made at the Juncus roemerianus site, as no 
metabolic effects due to the J. roemerianus were 
detected. The emission of DMS appears to more 
strongly temperature dependent than the emission 
of H2S. The brackish Disticlis and Avicen- 
nia germinans sites were the only sites that experi- 
enced seasonal inundation. Results show that varia- 
bility is the net result of the combined effects of 
vegetation coverage, — insolation, soil 
inundation ig. (See also W89- 
07234) (Miller-PTT) 


W89-07389 


CARBONYL SULFIDE AND CARBON DISUL- 
FIDE EMISSIONS FROM TEMPERATE AND 
BOREAL FOREST SOILS, 

Marine Biological Lab., Woods Hole, MA. Eco- 
systems Center. 

P. A. Stuedler, J. M. Melilio, E. Ferry, J. Tucker, 
and A. Turner. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 777-779, 1 tab. 


Descriptors: *Water pollution sources, *Acid rain, 
*Sulfur cycle, *Forest soils, *Sulfur compounds, 
*Sulfides, Marshes, Field tests, West Germany, 
Sweden, Newfoundland, West Virginia, Massachu- 
setts. 


Results of a pilot study of the carbonyl sulfide 
(COS) and carbon disulfide (CS2) emissions from 
temperate and boreal forest soils are reported and 
placed in a global context. Results from a field 
study of gaseous sulfur fluxes from salt marsh 
sediments as well as a review of the literature and 
preliminary field data of carbonyl sulfide (COS) 
and carbon disulfide (CS2) are described. A flow- 
through chamber design and solid adsorbent en- 
richment technique were employed to measure the 
sulfur fluxes. Ambient air was drawn continuously 
through the FEP Teflon chamber across the intact 
shrubs and soil surface, and the difference in the 
input and output sulfur gas concentrations were 
used to calculate the net sulfur gas exchanges. The 
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Sources Of Pollution—Group 5B 


Northeastern America transect consisted of conifer 
and deciduous stands at sites located in West Vir- 


CONSTRAINTS ON Deg OF H2sS 
FROM MIDCONTINENTAL 


oS Mimunpetis, Dept. of Cit and 
niv., 
Mineral Engineering. 


N. R. Urban, and S. J. Eisenreich. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemical 


Chemistry, So- 
an Washington, DC. 1987. p. 780-782, 1 tab, 14 


Descriptors: *Water pollution sources, *Acid rain, 
*Sulfur compounds, *Bogs, *Peat bogs, *Sulfur 
cycle, Emission rates, Sulfates, Runoff. 


The results of a 5-year study of a small 
peatland are The 


i ydrologi- 
cally by the U.S. Forest Service since 1960 and, 
ee ne we ee ees Slee 





H2S were always low, reaching 
pence a aly hls Seep per a 
table. Second, most ition and recycling 
occurs in aerobic strata of The gaseous emis- 
sion of wre ted = a mts 
receiving inputs is ly to < 
oa 'yr. Emission may be higher from 
—~——anw«er (See also 


W89-07391 


EFFECTS OF MERCURY ON THE DEGRADA- 
TION OF 2,4-DICHLOROPHENOXY-ACETIC 
ACID (2,4-D) BY TWO NEW PSEUDOMONAS 
ISOLATES, 


Louisiana State Univ., Baton Rouge. Dept. of Civil 


For primary bibliographic entry see Field SC. 
W89-07392 


INVESTIGATIONS INTO THE BIOAVAILABI- 
LITY OF COPPER PRESENT IN INDUSTRIAL 


EFFLUENTS, 
Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 

M. H. I. Comber, J. M. Stearne, D. Taylor, and R. 
S. Thompson. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


ciety, Washington, DC. 1987. p. 837-840, 4 fig, 1 
tab, 12 ref. 


Descriptors: *Path of pollutants, *Bioavailability, 
*Copper, *Industrial effluents, *Waste disposal, 
Mussels, Bioaccumulation. 


The common mussel, Mytilus edulis, was used in 
studies of the biological availability of copper in 
industrial effluents. The mussels were collected 
from an uncontaminated coastal site in the Tor Bay 
area of Devon. Exposure studies were repeatedly 
carried out and the accumulation of copper moni- 
tored. A linear relationship between exposure con- 
centration and accumulated concentration was ob- 
tained but. The repetition of studies, particularly at 
an exposure concentration of 25 microg/L of 
copper, enabled a standard accumulation curve to 
be drawn. The subsequent accumulation clearly 
indicates that some of the copper is unavailable to 
M. edulis. During part of this study, 10 microM of 
14C-glycine was added to the seawater during the 
final 24 hours of the experiment. Further work has 
since been undertaken in an attempt to understand 
the degree to which the copper accumulation 
could be controlled by strong chelation. It was also 
possible to investigate the sub-lethal effects of 
model solutions using the 14C-glycine method. 
The accumulation of the copper by M. edulis fol- 
lows the concentration of free or uncomplexed 
copper, and not the total copper present. The sub- 
let effect, as measured by the 14C-glycine 
uptake, showed that it was the concentration of 
uncomplexed copper present which was exerting 
an effect, and not the total copper present. The 
exposure solutions were analyzed using three ex- 
perimental techniques: (1) graphite furnace atomic 
absorption spectroscopy, (2) Chelex-100 atomic ad- 
sorption spectrometry, and (3) anodic stripping 
voltametry at an initial potential of -1.2 V. The 
first method was used to measure the total metal 
present and confirm that the nominal copper expo- 
sure levels were achieved. It is shown that meth- 
ods (2) and (3), which measure free and simple 
complexes of a metal, overestimated the level of 
biologically active copper, and were therefore 
unable to mimic the biological system being inves- 
—. (See also W89-07234) (Miller-PTT) 
89-07400 


TRACE METAL LABILITY AT MULTIPLE 
TIME RESTRAINTS USING A CONTROLLED 
FLOW RATE CHELEX COLUMN TECH- 
NIQUE, ‘ 

Bureau of Reclamation, Denver, CO. 

For primary bibliographic entry see Field 5A. 
W89-07401 


TION OF LARVAL BROOK TROUT (SALVE- 
LINUS FONTINALIS) IN SOFT, ACIDIC 
WA 

Wisconsin Univ.-La Crosse. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W89-07403 


BIOAVAILABILITY OF ALUMINUM FROM 
DRINKING WATER, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

B. Fulton, S. Jaw, and E. H. Jeffery. 

Fundamental and Applied Toxicology FAATDF, 
Vol. 12, No. 1, p 144-150, January 1989. 2 fig, 1 
tab, 28 ref. 


Descriptors: *Fate of pollutants, *Synergistic ef- 
fects, *Aluminum, *Drinking water, *Bioaccumu- 
lation, Rodents, Bioassay, Heavy metals, Metabo- 
lism, Path of pollutants. 


Aluminum, present in our drinking water as hy- 
droxide or sulfate, is limited by solubility to 2.5 
mg/liter at pH 7.0. This study was carried out to 
determine if aluminum at doses typically found in 
drinking water would accumulate in rat tissues if a 
ligand such as citrate at neutral or acid pH is 
coadministered, or in the absence of citrate at acid 
pH. AlK(OH)3 or AICI3 was given ad libitum in 
drinking water to male Sprague-Dawley rats at 0, 


0.1, 2.0, or 100 mg/L, in 4 mM acetate, pH 3.2 (A), 
4 mM citrate, pH 2.6 (C), 4 mM citrate, pH 7.0 
(7C), or distilled water, pH 7.0 (W). After 10 
weeks, rats were killed and tissues were wet-ashed 
in nitric acid for determination of aluminum by 
flameless atomic adsorption. Copper, iron, and zinc 
were determined by flame atomic absorption. 
Metal ion concentrations in tibia, brain, liver, 
blood, and kidney did not differ significantly be- 
tween treatment groups. Aluminum accumulated 
in the intestinal cells of all 100 mg Al/liter rats, 
with the C group accumulating more aluminum 
than the A or W groups. In the C group, intestinal 
aluminum content increases significantly in a dose- 
dependent manner. Intestinal iron was decreased 
significantly in all the 100 mg Al/liter groups. 
Intestinal copper was decreased in the W group at 
100 mg Al/liter, with a trend toward a decrease in 
A and C groups. We conclude that at these low 
levels studied, aluminum accumulates in intestinal 
tissue, and that this accumulation is enhanced by 
citrate ligand. At 100 mg A\l/liter, intestinal iron 
accumulation is decreased, and copper accumula- 
tion is marginally decreased. (Author’s abstract) 
W89-07411 


NUTRIENTS (ORGANIC C, P, N, SD) IN THE 
EUTROPHIC RIVER LOIRE (FRANCE) AND 
ITS ESTUARY, 

Institut de Biogeochimie Marine, 
(France). 

M. Meybeck, G. Cauwet, S. Dessery, M. Somville, 
and D. Gouleau. 

Estuarine, Coastal and Shelf Science ESCCD3, 
Vol. 27, No. 6, p 595-624, December 1988. 14 fig, 3 
tab, 60 ref, 2 append. 


Montrouge 


Descriptors: *Water pollution effects, *Nutrients, 
*Cycling nutrients, *Eutrophication, *France, *Es- 
tuaries, *Rivers, Seasonal variation, Aquatic pro- 
ductivity, Carbon, Phosphorus, Nitrogen, Silicon, 
Algae, Microbial degradation. 


The Loire estuary was surveyed from 1982 to 1985 
by 13 isochronous longitudinal profiles at low tide. 
Nutrient (Si02, NO3(-), NH4(+), PO4(---), partic- 
ulate organic carbon or POC) patterns were very 
variable depending on the season, the estuarine 
section (river, upper-inner estuary, upstream of the 
freshwater-saline water interphase FSI, the lower- 
inner estuary characterized by the high turbidity 
zone (HTZ), the outer estuary) and the river dis- 
charge. Biological processes were dominant. In the 
eutrophied River Loire (summer pigment > 100 
micrograms/L), the high algae productivity (algal 
POC > 3 mg/L) resulted in severe depletion of 
SiO2, PO4---), NO3(-). The enormous biomass 
(55,000 tons algal POC/year) was degraded in the 
HTZ where bacterial activity was intense. As a 
result, there was generally a regeneration of dis- 
solved SiO2 and PO4(---), a marked NH4(+) maxi- 
mum, while NO3(-), was conservative or depleted 
when the HTZ was nearly anoxic. Other processes 
could be considered including pollution from fertil- 
izer plants (PO4(---), NH4(+)) and from a hydro- 
thermal power plant (NH4(+). In the less turbid 
outer estuary, nutrients were generally conserva- 
tive. Major variations of concentrations were ob- 
served in the lowest chlorinity section (Cl < 1 g/ 
kg) and also upstream the FSI, defined here as a 
100% increase in C\(-). Nutrient. inputs to the 
ocean were not significantly modified for SiO2 and 
NOX-), but were increased by 70% and 180% for 
PO4(---) and NH4(+) and depleted by 60% for 
POC. Odd hydrological events, especially some 
floods, may perturbate or even mask the usual 
seasonal pattern observed in profiles. (Author’s 
abstract) 

W89-07415 


STUDY OF FLUORIDE IN POLLUTED AND 
UNPOLLUTED ESTUARINE ENVIRON- 
MENTS, 

National Inst. of Oceanography, Panaji (India). 
M. D. Zingde, and A. V. Mandalia. 

Estuarine, Coastal and Shelf Science ESCCD3, 
Vol. 27, No. 6, p 707-712, December 1988. 5 fig, 1 
tab, 13 ref. 


Descriptors: *Fluorides, *Estuarine environment, 
*India, *Path of pollutants, Poliution load, Halides, 
Chlorine. 


Mindhola River estuary, which receives industrial 
waste containing high concentrations of fluoride, 
and Purna River estuary, which is free from fluo- 
ride contamination, were investigated. While fluo- 
ride behaved conservatively in Purna River estu- 
ary, significant deviation from the theoretical dilu- 
tion line (TDL) in the chlorinity range 0.5-8 ppt 
was observed in Mindhola River estuary due to the 
externally added fluoride which largely remained 
in solution. The excess of fluoride over the theo- 
retically calculated value was at a maximum 
around a chlorinity of 3 ppt. High natural fluoride 
content of the river waters resulted in F/C1 ratios 
exceeding .003/1 at low chlorinities. The ratio 
decreased rapidly with increasing chlorinity and 
the value near to that of seawater was observed at 
chlorinities above 14 ppt. (Author’s abstract) 
W89-07419 


EXCHANGE OF MIREX BETWEEN LAKE ON- 
TARIO AND ITS TRIBUTARIES, 

State Univ. of New York Coll. at Brockport. Dept. 
of Biological Sciences. 

T. W. Lewis, and J. C. Makarewicz. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 388-393, 1988. 2 fig, 31 ref. 


Descriptors: *Path of pollutants, *Halogenated 
pesticides, *Lake Ontario, *Mirex, *Tributaries, 
Carcinogens, Sediments, Fish, Fish migration, Sur- 
vival, Sport fishing. 
Since mirex (hexachloropentadiene dimer), a carci- 
nogenic substance used as an insecticide and fire 
retardant, is considered one of the most stable 
compounds ever discharged into the environment 
and because it will not be buried by clean sediment 
for hundreds of years, it could cycle within the 
Lake Ontario ecosystem from sediments to biota 
and back to sediments for many years. Mirex anal- 
is was performed on common resident stream 
fish collected from two tributaries of the lake, one 
dammed and one undammed. Mirex was detected 
(range = non-detectable to 25 microg/kg) only in 
resident fish in the tributary accessible to migrating 
salmon. By estimating the number of salmon that 
spawned in the fall of 1983, the amount of mirex 
transported into Lake Ontario tributaries ranged 
from 53 g/yr to 121 g/yr, assuming a 4.4% to 10% 
survival rate to migration of Pacific salmon (On- 
corhynchus spp.). With an angler harvest of 50% 
of the spawning run, potentially 26 to 60.5 g/yr of 
mirex is available for return to the lake ecosystem. 
Similarly, a harvest rate of 50% represents a 26 to 
60.5 g/yr removal of mirex from Lake Ontario by 
sport fishermen. (Author’s abstract) 
W89-07438 





TOXICOKINETICS OF SELECTED XENOBIO- 
TICS IN HEXAGENIA LIMBATA, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

P. F. Landrum, and R. Poore. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 427-437, 1988. 1 fig, 4 tab, 30 ref. 
NOAA and EPA Interagency Agreement 
DW13931213-01-01. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Toxicity, *Kinetics, *Biological magnifica- 
tion, *Mayflies, *Great Lakes, Benthos, Sediments, 
Amphipods, Polycyclic aromatic hydrocarbons, 
Chlorinated hydrocarbons, Temperature effects, 
Seasonal variations, Mathematical models, Lake 
St. Clair. 


Understanding the role of benthos in the fate and 
transport of contaminants requires understanding 
the toxicokinetics of those organisms for both wa- 
terborne and sediment-associated compounds. The 
toxicokinetics of Hexagenia limbata as an impor- 
tant component of the benthic community of the 
upper Great Lakes connecting channels were ex- 
amined. The accumulation and elimination of two 
polycyclic aromatic hydrocarbon (PAH) con- 
geners and a hexachlorobipheny! isomer were fol- 
lowed over the course of a season in H. limbata 
collected from Lake St. Clair. Both the water 
uptake clearance and elimination rate constants 








d with i temperature through the 
spring and summer. the elimination constants 
were relatively large. The uptake constant for sedi- 
ment-associated compounds was essentially con- 
stant the two times it was measured and was large 
compared to sediment accumulation by the amphi- 
pod Pontoporeia hoyi. Steady-state model calcula- 
tions indicate that the amount of compound in H. 
limbata should decline as temperature increases. 
The bioconcentration factor values on a lipid-con- 
tent-normalized basis remain relatively constant for 
both PAHs and show some change with season for 
hexachlorobiphenyl. Based on the best estimates of 
environmental concentration of the contaminants 
studied in both sediment and water, the model 
gee that H. limbata should obtain greater than 

of its contaminant body burden from the 
sediment-associated pollutants. (Author’s abstract) 
W89-07443 


ORGANIC E TRENTON CHA IN SEDIMENTS 


MICHIGAN. 
sy Univ. at Bloomington. School of Public 
and Environmental Affairs. 
E. T. Furlong, D. S. Carter, and R. A. Hites. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 489-501, 1988. 5 fig, 3 tab, 28 ref. EPA 
Grant 813524. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Sediments, *Inland waterways, *Michi- 
gan, Industrial wastes, Polycyclic aromatic hydro- 
carbons, Polychlorinated biphenyls, Chlorinated 
hyd Spatial distribution, Detroit River, 
Trenton Channel, Pollutant identification. 


An enic organic contaminants in sediments 
from the Trenton yo of the Detroit River, a 
industrialized waterway connecting Lake 
St Chair with Lake Ene, were dentified and quan- 
Sfied. The four major classes of organic contami- 
nants identified were polycyclic aromatic hydro- 
carbons (PAHs), 
(PCBs), polychlorinated naphthal 
polychlorinated henyls (PCTs). Distributions 
of total PAHs, the logs of PCBs and PCNs, 
and total PCTs were measured in 33 sediment 
samples. Concentration range maps revealed one 
region of relatively low contaminant concentration 
(southwest shore of Grosse Ile) and one area of 
high contaminant concentration in the vicinity of 
Monguagon Creek, located on the northwestern 
side of the Trenton Channel. Closer examination of 
total compound-class and homolog concentration 
distributions suggests a hierarchical ordering of 
ibution similarity. Total PCT and 
PCN concentration distributions are most similar 
to one another, suggesting a common source in the 
vicinity of the Monguagon Creek mouth. PAH and 
PCB distributions are less similar to each other and 
to total PCT and PCN distributions, suggesting 
different sources of these compound classes. (Au- 
thor’s abstract) 





ee. VARIATIONS IN WATER QUAL- 
PARAMETERS OF THE 


MISSISSIPPI 
RIVER NEAR ST. CLOUD, MN 
Arizona State Univ., Tempe. Dept. of Botany and 


Microbiology. 

S. B. Ellingson, and A. J. Hopwood. 
Journal of the Minnesota Academy of Science 
JMNAAC, Vol. 54, No. 1, p 17-22, Fall 1988. 3 fig, 


2 tab, 19 ref. 


Descriptors: *Monitoring, *Water quality, *Missis- 
sippi River, *Minnesota, variation, Water 
temperature, Tributaries, Carbon, Organic matter, 
Electrolytes, Plankton, Monitoring. 


ber ae arg | parameters were monitored in the 
Cel River, and three tributaries (Harris 

Watab Creek, and Sauk River) from July 

‘00 to April 1981. Results were correlated with 
water temperature and oe re to assess seasonal 
changes. Effects of tributary inflow on the river on 
the river were determined. Planktonic carbon was 
estimated with the firefly luciferin/luciferase 
system which measures adenosine triphosphate ex- 
tracted from viable cells. Particulate organic 
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matter, planktonic carbon and percentage viable 
carbon were correlated with temperature while 
nitrate plus nitrite was inversely correlated with 
temperature and per Only the Sauk River 
affected the water = uality of the Mississippi River 
by adding elevated levels of dissolved electrolytes, 
total phosphorus, particulate organic matter, and 
planktonic carbon. Relatively low levels of plank- 
tonic carbon (155 microg/I) in the river indicated 
good water quality. Seasonal changes in water 
quality parameters of rivers must be considered in 
designing useful monitoring programs. (Author’s 


EFFECT OF PH, HUMUS CONCENTRATION 
AND MOLECULAR WEIGHT ON CONDI- 
TIONAL STABILITY CONSTANTS OF CADMI- 


UM, 

Ceske Vysoke Uceni Technicke v Praze. Dept. of 
Nuclear Chemistry. 

J. John, B. Salbu, E. T. Gjessing, and H. E. 
Bjornstad. 

Water Research WATRAG, Vol. 22, No. 11, 
1381-1388, November 1988. 14 fig, 2 tab, 24 


Descriptors: *Decomposing organic matter, *Sta- 

bility analysis, *Path of pollutants, *Cadmium, 

*Molecular structure, *Hydrogen ion concentra- 

tion, Filtration, Permselective membranes, Humic 
properties. 


The molecular weight distribution of DOC and 
cadmium in humic samples spiked with cadmium 
and/or pil ofthe original sample alte 
or p' umic 
original 

oo membranes with Seluuie: wah weight cut-off 
values of 500, 1000 and 10,000, was used for the 
separation of different molecular weight fractions. 
109Cd was used for labelling the cadmium solu- 
tions. Humus a ranged from 2.7 to 
pH was varied from 5 to 7. 
on Be distribution of DOC was found 

conditions. 


binding strength of single molecular weigh 
phe or mole and cadre weight basis, 


weight in the 
range of 1000-10,000 00 being the strongest c’ 
agent. Conditional stability constants ~ of cadmi- 
um-humus complexes were calculated. An empiri- 
cal equation for the calculation of K was ak. 
(Author’s abstract) 
W89-07492 


TEMPERATURE EFFECTS ON THE LEACH- 
ING OF LEAD FROM UNPLASTICIZED 
POLY(VINYL CHLORIDE) PIPES, 

National Univ. of Singapore. Dept. of i 
ed porn bibliographic entry see Field 5F. 


TRANSPORT MECHANISMS AND PROCESS- 
ES FOR METAL SPECIES IN A GULLYPOT 


SYSTEM, 
Middlesex Polytechnic, Enfield (England). Urban 
Pollution Research Center. 

G. M. Morrison, D. M. Revitt, J. B. Ellis, G. 
Svensson, and P. Balmer. 

Water Research WATRAG, Vol. 22, No. 11, 
1417-1427, November 1988. 8 fig, 5 tab, 22 


Descriptors: *Storm drains, *Storm sewers, 
*Urban runoff, *Path of pollutants, *Storm water, 
*Heavy metals, *Storm runoff, Catchment areas, 
Drainage area, Cadmium, Copper, Lead, Zinc, 
Trace elements, Acid rain, Hydrogen ion concen- 
tration, Particulate matter, Storm seepage, Chemi- 
cal speciation, Pollutant identification. 


The measurement of soluble and solid associated 
Cd, Cu, Pb and Zn species within the immediate 
environment of a gullypot during storm events has 
enabled the identification of six major processes 
that affect metal mobilization and _ transport 
through the gullypot system. These processes are 
described under the headings (1) Atmospheric 
Fallout, (2) Acid Rain Mobilization from Road 
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Dusts, (3) Constant Metal Concentration Time 
Zones, (4) Metal Increase in the Gullypot Liquor 
Between Storm Events, and (5) Contribution of 
Gullypot Liquor and Sediment to Metals in the 
Gullypot Outflow. Atmospheric fallout can make a 
Laser yom significant contribution to dissolved 

metal loadings in runoff, although road surface 
composition and texture clear! —_ a mae at 
role. On the road surface, 


OF NUTRIENTS, TEMPERA’ 
AND LIGHT ON UPTAKE OF CADMIUM BY 
SELENASTRUM CAPRICORNUTUM PRINTZ, 
Technical Univ. of Lisbon (Portugal). Inst. Superi- 
or Tecnico. 
ae 


ay WATRAG, Vel. 22, No. 11, 
aon November 1988. 2 fig, 4 tab, 22 22 feb 


eased < 10,000, which agreed with the 
results obtained earlier in waters. (Author’s 


abstract) 
W89-07498 


ACCUMULATION OF NUTRIENTS IN THE 
SEDIMENTS OF HAKISHON RE- 
CLAIMED EFFLUENTS RESERVOIR, 
Technion - Israel Inst. of Tech., Haifa. Dept. of 
For primary bibliographic entry see Field SD. 
W89-07499 


OUTFLOW OF NUTRIENTS AND POLLUT- 
ANTS FROM THE FORESTED DRAINAGE 
BASINS OF THE NIEPOLOMICE FOREST, 

M. Reczynska-Dutka, K. Wojtan, and J. 
Zygmuntowa. 

Polska Akademia Nauk - Oddziai W Krakowie 
— Vol. 78, p 65-83, 1988. 1 fig, 7 tab, 27 


Descriptors: *Catchment areas, *Heavy metals, 
*Coniferous forests, *Deciduous forests, *Air pol- 
lution effects, *Forest watersheds, *Nutrients, 
*Path of pollutants, Nitrogen, Potassium, Nitrates, 
Lead, Iron, Nickel, Sulfur, Zinc, , Cadmi- 
= Manganese, Niepolomice Forest, land, Pol- 
utants. 


The results of hydrochemical measurements, car- 
ried out in the drai basins of Traczowka 
stream (pine forest) and Smigne stream (oak-horn- 
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beam forest) in the Niepolomice Forest during 
1983-1984 are presented. The annual outflow of 
nutrient elements per hectare varied considerably 
between the drainage basins: for example, 3 times 
more K and 4 times more nitrate-N flowed out 
from the pine forests, while the differences in the 
size of heavy metal outflow were smaller, up to 
55% for Zn, Pb, Fe and Ni. As compared with 
earlier data, in a dry year an increase in the accu- 
mulation of S, Pb, Fe, Ni and Zn was recorded in 
both drainage basins, and a decrease for Cu and 
Cd. Mn pene ler sn fell in the catchment area of 
Traczowka, but was high in the drainage basin of 
Smigne stream. In 1983/84 the S accumulation was 
12% hi in the latter drainage basin, 32% 
higher for Pb, 41% higher for Zn, 40% for Fe, 
66% for Mn, and over twice as high for Ni and 
over three times as high for Cd, than in the pine 
forest catchment area. (Author’s abstract) 
W89-07504 


MERCURY IN SURFACE WATERS OF THE 
OPEN OCEAN, 

Connecticut Univ., Groton. Marine Sciences Inst. 
G. A. Gill, and W. FF. Fitzgerald. 

Global Biogeochemical Cycles GBCYEP, Vol. 1, 
No. 3, p 199-212, September 1987. 6 fig, 7 tab, 51 
ref. National Science Foundation Grants OCE-77- 
13071, OCE-77-13072, OCE-81-12104, INT 83- 
05541, OCE-8216672 and OCE-8600452. 


Descriptors: *Water pollution, *Mercury, *Sea- 
water, *Rainfall, *Path of pollutants, Atlantic 
Ocean, Pacific Ocean. 


Hg was determined in samples of surface seawater 
and rainfall from coastal and open ocean areas of 
the northwest Atlantic and Pacific Oceans. Hg 
concentrations in surface seawater and open ocean 
rainfall ranged from 0.5 to 11 pM and 6 to 130 pM, 
respectively. The fluvial flux of Hg to the open 
ocean was estimated at 1.7 Gg/yr, using mean 
concentrations of Hg in rainfall and annual rainfall 
volume estimates for the major ocean basins. Flu- 
vial input, while difficult to reliably assess, was a 
less important (about 0.18 Gg/yr) source of Hg to 
the ocean. mean time of Hg in the 
surface mixed layer (to 75 m) was calculated at 4-7 
years, which is similar to other very reactive ele- 
ments such as Al, Pb and Bi. Surface seawater Hg 
distributions are markedly influenced by atmos- 
pheric sources. Due to an elevated supply of Hg to 
the northwest Atlantic by rain, higher Hg values 
were observed in surface seawater in the northwest 
Atlantic Ocean (4.0 +or-0.7 pM) than at low lati- 
tudes in the central North Pacific Ocean (2.1 +or- 
0.4 pM). Surface seawater Hg concentrations be- 
tween coastal New England and the Sargasso Sea 
do not show the large offshore concentration gra- 
dient typical of elements which have relatively 
large fluvial or coastal sources. Rather, the Hg 
distribution in this region was similar to that ob- 
tained for the atmospherically derived constituents 
Pb and Pb210. Surface seawater Hg measurements 
in the central Pacific Ocean along 160 degrees W 
between 20 degrees N and 20 degrees S showed a 
depression (>60%) in the equatorial upwelling 
area which coincided with the transect re; ex- 
hibiting low Th234/U238 activity ratios. This rela- 
tionship implies that Hg has enhanced scavenging 
and removal from ine seawater in biologically 
roductive oceanic zones. In contrast to the sur- 
lace distribution in the northwest Atlantic, a pro- 
nounced on-shore gradient in seas surface Hg con- 
centration was observed in the Tasman Sea. This 
may have resulted from the upwelling of water in 
Hg content into the near coastal zone. (Author’s 
abstract) 
W89-07507 


FECAL COLIFORMS DISCHARGED FROM 
LAKE BESKIE WATERSHED 

Akademia Rolniczo-Techniczna, Olsztyn-Kortow 
— Dept. of Ecology and Freshwater Biol- 


s Niewolak, and H. Solarski. 
Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 639- 
654, 1987. 4 fig, 6 tab, 21 ref. 


Descriptors: ‘*Bacteria, ‘*Coliforms, *Slurries, 
*Fertilizers, *Manure, *Farm wastes, *Water pol- 


lution sources, *Path of pollutants, *Nonpoint pol- 
lution sources, Tile drainage, Surface drainage, 
Seasonal variation, Watersheds. 


The contributions of subwatersheds, periodically 
fertilized with slurry, to fecal coliform dischar, 4 
from Lake Beskie, Poland, was investigated. 

annual discharge of fecal coliforms through pb ne 
waters was 173-1141 million cells/ha from arable- 
forest-pasture-meadow watershed and 17.2-502 
million cells/ha from forest watershed and by tile 
drainage waters, 133-414 million cells/ha from pas- 
ture watersheds and 20.3-627 million cells/ha from 
arable watershed. The discharge of these bacteria 
was highest in winter and in early spring. This 
might be associated with the higher survival of 
fecal coliforms at low temperatures. The differ- 
ences in numbers of fecal coliforms released in 
particular years in surface and subsurface drainage 
might be due to the different intensities of cattle 
ea and activity of wild animals. (Sand-PTT) 


PHYSICAL AND CHEMICAL LIMNOLOGY 
OF BUCKINGHAM CANAL (MADRAS, INDIA), 
Presidency Coll., Madras (India). Dept. of Zoolo- 


F nevichendien, and P. S. Ramanibai. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 97-115, November 1988. 10 fig, 2 tab, 34 
ref. 


Descriptors: *Madras, ‘India, *Limnology, 
*Urban hydrology, *Canals, *Water quality, 
*Chemical composition, *Urbanization, Seasonal 
variation, Water temperature, Hydrogen ion con- 
centration, Alkalinity, Transparency, Water depth, 
Carbon dioxide, Dissolved oxygen, Nitrates, Phos- 
ese Bicarbonates, Sulfates, ory, Floods, 

utrient recycling, Buckingham Canal, Chemical 
properties, Physical properties. 


The basic limnological characteristics of Bucking- 
ham canal was monitored for a period of two 
years, from October 1981 to October 1983 at five 
stations in the urban and suburban areas of Madras. 
Urbanization of the drainage basin had a significant 
role in the water quality of the . Seasonal 
variations of many variables were severely altered 
except in the case of temperature and major nutri- 
ents. Temporal variations were significant in the 
case of tem aye pH, alkalinity and free CO2 
(p<0.01) w spatial variations were significant 
(p<0.01) in the levels of dissolved oxygen, nitrate- 
N and soluble reactive phosphate. Temperature 
showed a wide variation of 12.5 C with a peak in 
summer (January-May). A reduction in pH was 
noticed, especially at urban stations. Free CO2 and 
bicarbonate concentrations were unpredictable and 
presented wide within stations variations. Major 
nutrients (PO4-P, NO3-N and SO4) concentration 
increased with monsoon floods and discharge. Dis- 
solved oxygen levels were very low, ly at 
urban areas, possibly due to sewage/surface wash- 
off. A distinct difference in the concentrations of 
various ions between surface and bottom layers 
was noticed, despite the shallowness of the canal. 
This may be due to the deposition of organic and 
inorganic substances taking place in the sediments 
= the poor involvement of biota in nutrient recy- 

ao bong also W89-07528) (Author’s abstract) 


TESTS OF THE CREAMS MODEL ON AGRI- 
CULTURAL FIELDS IN VERMONT, 

Vermont Agency of Natural Resources, North 
Waterbury. Dept. of Environmental Conservation. 
C. A. Jamieson, and J. C. Clausen. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1219-1226, December 1988. 5 Fig, 2 tab, 21 ref. 


Descriptors: *Water pollution control, *Computer 
models, *Nonpoint pollution sources, *Agricultur- 
al runoff, *Sediment discharge, *Phosphorus, Ver- 
mont, Evapotranspiration, Snowmelt, Regression 
analysis, Suspended solids. 


The computer model, CREAMS (Chemicals, 
Runoff, and Erosion from —— Manage- 
ment Systems), has been developed for field-sized 
agricultural areas to aid in best management prac- 
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tices evaluation and planning. A test of CREAMS 
was performed by comparing monthly observed 
and simulated values for runoff, sediment, and 
rsa exports from two agricultural fields in 
ermont to determine the applicability of the 
model in cold climates. Water quality samples 
were collected from field runoff and analyzed for 
both total suspended solids and total phosphorus. 
Generally, exports were over-estimated during low 
flow months and underestimated during high flow 
months. Significant r(squared) values (p<0. pas 
ranging from 0.78 to 0.90, between simulated and 
observed data were found for all —— 
except for sediment export from one fie! 
ce 6 oe + eee 
observed and simulated values and the ideal slope 
of one using t-tests revealed significant differences 
between simulated and observed monthly runoff, 
sediment, and phosphorus exports. It is postulated 
that this lack of uate prediction could be at- 
tributed to the use of average monthly, instead of 
daily, temperature and solar radiation in calcula- 
and snowmelt, and the 
x values for parameters that 
thor’s abstract) 
W89-07552 


bd OF THE RADIOACTIVE CO) 


DES EAUX D’APPROVISIONNEMENT DE 
BARCELONA PENDANT L’ANNEE 1986), 
Universidad Politecnica de Cataluna, Barcelona 
(Spain). Inst. de Tecnicas Energeticas. 

X. I. Valles, F. X. Isamat, J. Perramon, 
and N. Salvatella. 

Aqua AQUAAA, No. 6, p 300-305, 11 fig, 6 ref. 
English summary. 


Descri end *Spain, *Water supply, *Radioactiv- 
ity, * pollution sources, Nuclear er- 
plants, Air i: plleden Path of pollutants, le 
water. 


Throughout 1986 several determinations were car- 
ried out of the contents in alpha and beta radioac- 
tivity transmitters of different samples of the Bar- 
celona water supply. It could be verified that beta 
radioactivity was ten times higher in the waters 
collected in the basin of Liobregat river than water 
from Ter river. Both rivers are the main sources of 
Barcelona supply. The reason for this unbalanced 
result is the ao content of the first river, 
ry exploitation of the basin. 
On the other hand, the contamination that could be 
measured in May, due to the Tchernobyl nuclear 
accident, showed that the supply system from Llo- 
bregat river was more sensitive to the incorpora- 
tion of contaminants carried down by the rain, 
whereas in the case of Ter river, owing to the 
presence of impounding regulation, a higher reten- 
tion time of these waters was obtained. (Author’s 
abstract) 
W89-07567 


CADMIUM-BINDING PROTEINS IN 


MIDGUT 
GLAND OF FRESHWATER CRAYFISH PRO- 
CAMBARUS 


CLARKII, . : 
Valencia Univ. (Spain). Dept. of Animal Physiolo- 


gy. 
J. Del Ramo, A. Pastor, A. Torreblanca, J. 
Medina, and J. Diaz-Mayans. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 241-246, 
February 1989. 3 fig, 14 ref. 


Descriptors: *Animal tissues, *Path of pollutants, 
*Bioaccumulation, *Cadmium, *Heavy 
*Metabolism, *Crayfish, *Proteins, Crustaceans, 
Biochemistry, Aquatic animals, Population expo- 
sure, Toxicity. 


Metallothioneins, metal binding proteins, have 
been implicated in the uptake, storage, transport, 
and elimination of toxic metals and in the routine 
metabolism of metals. Results of the characteriza- 
tion of cadmium-binding proteins (Cd-BPs) ob- 
tained from cadmium-exposed crayfish, Procam- 
barus clarkii, demonstrating their presence in this 
freshwater species, are reported. Midgut gland 





samples of crayfish injected with high amounts of 
cadmium as cadmium chloride showed about 100 
micrograms/g dry weight of cadmium. This level 
of cadmium content in tissue induced cadmium 
binding proteins. Earlier reports showed that 
marine crustaceans appear to possess metal binding 
proteins while in freshwater crustaceans, there is 
no evidence of the presence of these proteins. In 
pots “ it gland of Procambarus clarkii, the pres- 

binding a (low molecular weight 
10,0 000-12 000), h possess characteristic ultra- 
violet absorbance at 254 nm, were found. (Fried- 


mann-PTT) 
W89-07587 


METABOLISM OF CHLOROBENZENE AND 
HEXACHLOROBENZENE BY THE ZEBRA 
FISH, BRACHYDANIO RERIO, 
Mainz Univ. (Germany, F.R.). Dept. of Zoology. 
T. Kasokat, R. Nagel, and K. Uric 
Bulletin of Environmental - and 
Toxicology BECTA6, Vol. 42, No. 2, p 254-261, 
February 1989. 1 fig, 1 tab, 9 ref. 


Descriptors: *Path of pollutants, *Zebra fish, *Me- 
tabolism, *Sublethal effects, *Benzenes, Toxicity, 
Fish populations, Radioactive tracers, Organic 
compounds, Biochemistry, Aromatic compounds. 


The metabolism of chlorobenzene and hexachloro- 
benzene (HCB) by the zebra fish (Brachydanio 
rerio) following in vivo exposure to sublethal con- 
centrations in water was examined. Twenty female 
adult zebra fish were randomly taken from the 
common fish stock and placed into test chambers 
containing the test compounds. 4-chlorobenzol (0.1 
mg/L) was administered as an ethanolic solution 
(final concentration of ethanol was 0.01%, v/v). 
Hexachlorbenzene was applied as a toluenic solu- 
tion (final concentration of toluene: 0.007%, v/v) 
in a concentration of 0.005 mg/L because of its 
higher acute toxicity. The radioactivity amounted 
to 20 microCi for each test substance. By 48 hr, the 
metabolites were isolated from the media and iden- 
tified using either co-chromatography or enzymat- 
ic cleavage by beta-glucuronidase and aryl sulpha- 
tase, with co-chromatography of the released agly- 
cone residue. In the experiment with hexachlor- 
benzene, metabolites were additionally isolated 
through direct extraction from fish. Isomeric 
chlorophenols as phase I products and the corre- 
sponding glucuronide and sulfate conjugates as 
phase II products were identified as metabolites of 
chlorobenzene. This result indicates that B. rerio is 
able to hydroxylate aromatic compounds like other 
freshwater fish species. On the other hand, there 
was no indication of dechlorination reactions, since 
possible dehalogenated products, e.g. phenol, were 
not found similar to the findings obtained using 4- 
chlorophenol and peti mom. et (PCP) as test 
compounds. It cannot be stated with certainty that 
B. rerio is not able to convert HCB to PCP, but 
the potential influence of bacteria on the biotrans- 
formation of HCB in the current experiment was 
excluded by the co-adminstration of streptomycin 
sulfate, which strikingly prevented bacterial 
4 (Friedmann- 
89-07589 


STUDIES ON THE ROLE OF ge 
TINAL TRACT CONTENTS IN THE METHY- 
pao ol OF INORGANIC MERCURY COM- 


JUNDS, 
Panstwowy Zaklad Higieny, Warsaw (Poland). 
t. of Sanitary Toxicology. 
J. K. Ludwicki. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 283-288, 
February 1989. 1 fig, 1 tab, 11 ref. 


Descriptors: *Methylation, *Path of pollutants, 
*Mercury, *Biochemistry, *Animal metabolism, 
*Animal physiology, *Inorganic compounds, 
Trace elements, Heavy metals, Population expo- 
sure. 


Mercury compounds can be transformed into me- 
tallic mercury or to allyl mercury compounds in 
the environment. The idea that inorganic mercury 
ingested in small quantities with daily meals can be 
partly transformed into alkyl mercury compounds 
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cannot be rejected. The fate of inorganic mercury 
compounds influenced by the contents of the gas- 
trointestinal tract of experimental rats was investi- 
gated. Earlier studies showed that trace amounts of 
methylmercury ion (MeHG) can be found in the 
contents of gastrointestinal tracts of rats receiving 
50 micrograms of inorganic mercury (HgCl2) di- 
rectly to the stomach by a probe. These small 
quantities of MeHg (5-6 ng/ml of the intestinal 
contents) suggested the possibility of methylmer- 
cury formation in the jejunum and cecum contents. 
MeHg was found in all the rat intestinal segments 
used in the current experiments. Approximately 
0.05% to 0.26% of the introduced mercury was 
converted into MeHg. Relationships between the 
initial HgCl2 concentrations, incubation time and 
the amounts of MeHg formed in the loops were 
similar in all the examined segments of the gastro- 
intestinal tract. These results suggest that the meth- 
ylation of inorganic mercury compounds in the 

7 tract is possible. (Friedmann-PTT) 


RADON PROGENY AS SOURCES OF =. 
ALPHA RADIOACTIVITY ANOMALIES 
GROUND WATER, 

University of South Florida, Tampa. Dept. of 
Physics. 

For primary bibliographic entry see Field 5A. 
W89-07594 


CHERNOBYL FALLOUT ON ALPINE GLA- 
Innsbruck Univ. (Austria). Inst. of Medical Phys- 


ics. 
For primary bibliographic entry see Field 5A. 
W89-07596 


MIGRATION OF RADIONUCLIDES CON- 
TROLLED BY SEVERAL DIFFERENT MIGRA- 
TION MECHANISMS THROUGH A SANDY 
SOIL LAYER, 

Japan Atomic Energy Research Inst., Tokai. Tokai 
Research Establishment. 

T. Ohnuki, and T. Tanaka. 

Health Physics HLTPAO, Vol. 56, No. 1 , p 47-53, 
January 1989. 8 fig, 4 tab, 21 ref. 


Descriptors: *Path of pollutants, *Soil contamina- 
tion, *Radioactivity, *Cesium 

*Cobalt radioisotopes, *Sand, Soil columns, 
properties, Adsorption, Plumes, Soil horizons, Ca- 
tions. 


Column experiments were carried out on the mi- 
gration of 60Co and 137Cs through a sandy soil 
layer to examine the migration of radionuclides 
controlled by several different migration mecha- 
nisms. Radionuclide concentration distribution be- 
tween the effluent and the sandy soil layer was 
measured after 10 L of the solution containing the 
radionuclides were introduced into the column 
from the top of the layer at a constant flow rate. 
Most of the 60Co and 137Cs remained attached to 
the layer, and a small amount of each radionuclide; 
at concentrations of 0.3 and 0.1%, respectively; 
flowed out from the soil layer. The migration of 
the mobile fraction of these radionuclides is differ- 
ent from that expected of an ideal cation. These 
results suggest that the mobile fraction of these 
radionuclides migrates as non-cationic forms that 
are not adsorbed into the soil matrix by equilibrium 
ion exchange. (Author’s abstract) 

W89-07597 


ANTIBIOTIC RESISTANCE AMONG COLI- 
FORMS AND PSEUDOMONAS SPP. FROM 
BODIES OF WATER AROUND PORT HAR- 
COURT, NIGERIA, 

Rivers State Univ. of Science and Technology, 
Port Harcourt (Nigeria). Inst. of Pollution Studies. 
For primary bibliographic entry see Field 5C. 
W89-07603 


SEASONAL DISTRIBUTION OF AEROMONAS 
HYDROPHILA IN RIVER WATER AND ISO- 
LATION FROM RIVER FISH, 

Industrial Toxicology Research Centre, Lucknow 
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(India). 
S. P. Pathak, J. W. Bhattacherjee, N. Kalra, and S. 
Chand: 


ra. 

Journal of Applied Bacteriology JABAA4, Vol. 
¢ No. 4, p 347-352, October 1988. 3 fig, 3 tab, 19 
ref. 


Descriptors: *Distribution patterns, *Rivers, *Fish, 
*Bacterial analysis, *Water analysis, *Pollutant 

identification, *Seasonal distribution, *Aeromonas, 

Seasonal variation, Bacteria, Bioaccumulation. 


The seasonal distribution of Aeromonas hydro- 
phila in water and recovery rate from live fish was 
investi . The highest isolation rates of A. hy- 
drophila occurred in water during the late winter 
followed by a progressive decline in density during 
the summer and monsoon seasons. The organism 
was recovered from fish throughout the peri 
from which it was concluded that they form a 
reservoir that is unrelated to their density in water. 
The enterotoxigenicity of some environmental 
strains was tested in suckling mice and rabbit ileal 
loop. (Author’s abstract) 

W89-07607 


HEAVY METAL POLLUTION IN MANUKAU 
AND WAITEMATA HARBOURS, NEW ZEA- 


LAND, 

Department of Scientific and Industrial Research, 
Wellington (New Zealand). Div. of Water Sci- 
ences. 

G. P. ote, F Stoffers, P. Walter, K. R. Davis, 
and R. M. Renner. 


New Zealand Journal of Marine and Freshwater 
Research NZJMBS, Vol. 22, No. 4, p 595-611, 
1988. 10 fig, 4 tab, 43 ref. 


: *Heavy metals, *Water pollution 
sources, *Marine sediments, *Harbors, *Sampling, 
*New Zealand, Pollutant identification, 

Zinc, Copper, Sediments, Outfall. 


A total of 294 sediment samples from selected 
locations in Manukau and Waitemata Harbors have 
been analyzed for 9 elements. The data indicate 
strong to moderate anthropogenic inputs of ‘aes 
Zn, and Cu in certain parts of the harbors, partic 
larly into Mangere Inlet (Manukau Harbor) and off 
Point Chevalier, Avondale, and the City (Waite- 
mata Harbor). Sediments adjacent to the Manukau 
Sewage Purification Works appear to be in the 
uncontaminated to moderately contaminated range 
for Pb, Za, and Cu. In general, the surface sedi 
ments contain higher concentrations of these 
metals than the subsurface sediments, although this 
is not always the case. The level of heavy-metal 
pollution in manukau and Waitemate Harbors ap- 
Geaae Sess comenees © Oe ly found in 
ellington Harbor if the much hi heavy-metal 
levels in the sediments from Waiwhetu Stream and 
ee ee ee ae The elevated 
pat although undesirable, do not appear to be 
tical. (See also W89-07612) (Author’s abstract) 
w89-07611 


CION Y APORTRES DE ORIGEN ATMOSFER- 
ICO), 
Mediterranean Agronomic Inst. of Zaragoza 


(Spain). 

J. Bellot, and A. Escarre. 

Mediterranea Serie de Estudios Biologicos 
MDTRDW, No. 10, p 63-85, April 1988. 5 fig, 8 
tab, 54 ref. 


Descriptors: *Air pollution effects, *Acid rain, 
*Chemistry of precipitation, *Mixed forests, 
*Water pollution sources, *lons, Atmospheric 
water, Acidic water, Sulfates, Rainfall, Nitrates, 
Precipitation, Statistical analysis, Forests, Conifer- 
ous forests, Oak trees, Monitoring. 


The chemical characteristics of rain water and the 
nutrient content of the atmospheric water were 
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studied for three years in an evergreen-oak forest 
(Quercus ilex ssp. ilex) in the Prades Mountains 
(Tarragona, Spain). Statistical treatment of data 
makes it possible to confirm the lack of significant 
differences between the rainfall chemistry in two 
altitudes: 700 and 950 m. above sea level. The 
precipitation is moderately acid (pH =4.96) and the 
most important ions in the rainfall were SO4(2-) 
and Ca(2+), which represented 23.6 and 18.4% of 
the total, respectively. Both ions reflect the impor- 
tance of continental dust in the dry deposition at 
Prades. The marine influence is indicated by high 
proportions of Cl(-) and Na(2+). In Prades, more 
than 95% of them have this source. The monitor- 
ing of series of continuous rainfall events seems to 
reflect the limited neutralization capacity of the 
‘washout’ in this region. In 84% of the studied 
series, two or three events were sufficient to 
reduce the initial pH level to the acidity theoreti- 
cally characteristic of the ‘rainout.’ The annual 
input of S$O4(2-) (20 kg/ha) is more than twice as 
much as the input of other (Ci(-), NO3(-), Ca(2+), 
...). The N input was evaluated at 5 kg/ha/yr and 
probably represents less than 20% of annual accu- 
mulation in plants. (Author’s abstract) 

W89-07613 


METABOLISM OF PENTACHLOROPHENOL 
BY FISH, 

Washington State Univ., Pullman. Coll. of Phar- 
macy. 

G. R. Stehly, and W. L. Hayton. 

Xenobiotica XENOBH, Vol. 19, No. 1, p 75-81, 
January 1989. 3 tab, 29 ref. NIH Grant ES 01995, 
EPA Grant R812818. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Metabolism, *Phenols, *Fish, Water pollu- 
tion effects, Trout, Minnows, Goldfish, Biochemis- 
try, Bioaccumulation. 


Interspecies variability in the metabolism of pen- 
tachlorophenol (PCP) was investigated by expos- 
ing rainbow trout, fathead minnows, sheepshead 
minnows, firemouth, and goldfish to water-borne 
14C-PCP for 64 h. The amounts of metabolite in 
bile and exposure water were species-dependent; 
all of the metabolites excreted into the water were 
sulfate conjugates while bile was enriched in glu- 
curonide conjugates. Biliary excretion accounted 
for < 30% of the total PCP metabolites. Biliary 
metabolites alone were a poor indication of the 
metabolites produced and of the major routes of 
elimination. (Author’s abstract) 

W89-07615 


COMPARISON OF THE EFFECTIVENESS OF 
TRI-N-BUTYLTIN CHLORIDE AND FIVE 
OTHER ORGANOTIN COMPOUNDS IN PRO- 
MOTING THE DEVELOPMENT OF IMPOSEX 
IN THE DOG-WHELK, NUCELLA LAPILLUS, 
Marine Biological Association of the United King- 
dom, Plymouth (England). 

For primary bibliographic entry see Field 5C. 
W89-07623 


DISTRIBUTION AND MOBILIZATION OF AR- 
SENIC SPECIES IN THE CREEKS AROUND 
THE BLACKBIRD MINING DISTRICT, 
IDAHO, 

Idaho Univ., Moscow. Dept. of Chemistry. 

W. M. Mok, and C. M. Wai. 

Water Research WATRAG, Vol. 23, No. 1, p 7- 
13, January 1989. 5 fig, 5 tab, 23 ref. 


Descriptors: *Arsenic, *Path of pollutants, *Water 
pollution sources, *Idaho, *Mining districts, 
*Streams, Hydrogen-ion concentration, Leaching, 
Iron, Blackbird mining area, Sediments, Nonpoint 
pollution sources, Trace metals, Adsorption, Pre- 
cipitation. 


The sediments in the creeks around the Blackbird 
mining area are heavily contaminated with As 
from local mining operations. Laboratory experi- 
ments indicate that the major As species leached 
from sediments under atmospheric pressure is 
As(V). Release of As was pH-dependent and was 
related to the total iron and free iron oxides in the 
sediments. Leaching under nitrogen atmosphere 


resulted in an increased release of As and is likely 
associated with the reduction of ferric-arsenate 
compounds to the more soluble ferrous-arsenate 
forms. It seems likely that both adsorption of As 
on iron-rich oxides on the surface of the sediments 
and incorporation of As into the sediments by 
coprecipitation with hydrous iron oxides are fac- 
tors controlling mobilization of sediment As. The 
field observations are consistent with results of 
laboratory experiments. Leaching of contaminated 
sediments appears to be a mechanism responsible 
for the transport of As and other trace metals in 
the creeks. The contaminated sediments are non- 
point source of pollution that should be considered 
in water quality management planning. (Author’s 
abstract) 

W89-07631 


MOBILE AND IMMOBILE PLUTONIUM IN A 
GROUNDWATER ENVIRONMENT, 

Central Research Inst. of Electric Power Industry, 
Chiba (Japan). Ground Water Hydraulics Section. 
Y. Mahara, 


i and H. Matsuzuru. 
Water Research WATRAG, Vol. 23, No. 1, p 43- 
50, January 1989. 4 fig, 2 tab, 34 ref. 


Descriptors: *Plutonium, *Path of pollutants, 
*Groundwater pollution, *Radioactive wastes, Ox- 
idation, Groundwater movement, Suspended 
solids, Simulated groundwater, Distribution coeffi- 
cient, Fallout. 


The mobility of plutonium was measured by labo- 
ratory experiments conducted under conditions 
simulating the groundwater environment. The re- 
sults thus obtained are discussed in comparison 
with those obtained with an in situ study on fallout 
plutonium migration. Plutonium (IV) was found in 
a series of laboratory experiments to have large 
distribution coefficients (Kd). On the other hand, 
the Kd values of the fallout plutonium were about 
one-tenth as large as those of Pu(IV). This might 
be ascribed to either the different oxidation state or 
difference in chemical forms. Furthermore, a trace 
amount of mobile plutonium was confirmed to be 
produced even in the simulated groundwater envi- 
ronment. The production rate of mobile plutonium 
and the degree of change in chemical forms of 
plutonium during underground migration were 
strongly influenced by the amount of suspended 
solids in the groundwater. (Author’s abstract) 
W89-07636 


ORGANOCHLORINE CONTAMINATION IN 
WATER OF THE DONANA NATIONAL PARK, 
Consejo Superior de Investigaciones Cientificas, 
— (Spain). Inst. de Quimica Organica Gener- 


M. C. Rico, L. Hernandez, M. Fernandez, M. J. 
Gonzalez, and M. Montero. 

Water Research WATRAG, Vol. 23, No. 1, p 57- 
60, January 1989. 2 fig, 2 tab, 11 ref. 


Descriptors: *National parks, *Spain, *Pesticides, 
*Water pollution sources, *Path of pollutants, 
DDT, Polychlorinated biphenyls, Hexachlorocy- 
clohexanes, Aldrin, Heptachlor, DDE, TDE, Gas 
chromatography. 


The presence of organochlorine pesticides and pol- 
ychlorinated biphenyls was studied in water sam- 
pling in Donana National Park (Spain) during the 
period 1982-1986. The organochlorine pollutants 
were identified and quantified by gas chromatogra- 
phy with an electron affinity detector. Organoch- 
lorine compounds are uniformly distributed in the 
park. The levels of DDTs and polychlorinated 
biphenyls are higher than the maximum levels rec- 
ommended in waters. The ranges (ppb) reported 
are as follows: alpha-hexachlorocyclohexane 
(HCH), 0.001-0.015; gamma-HCH, 0.003-0.035; 
heptachlor, 0.002-0.006; aldrin, 0.001-0.025; DDE, 
0.013-0.157; TDE, 0.002-0.039; DDT, 0.009-0.737; 
and PCB, 0.124-1.838. (Rochester-PTT) 
W89-07638 


CADMIUM COMPLEXATION BY SOLID 
WASTE LEACHATES, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 


For primary bibliographic entry see Field SE. 
W89-07642 


PAH PARTITIONING MECHANISMS WITH 
ACTIVATED SLUDG 

North Dakota Univ., Grand Forks. Energy and 
Minerals Research Center. 

For primary bibliographic entry see Field SD. 
W89-07644 


SURVIVAL OF VIBRIO CHOLERAE IN 
TREATED AND UNTREATED RUM DISTILL- 
ERY EFFLUENTS, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
Y. A. Rojas, and T. C. Hazen. 

Water Research WATRAG, Vol. 23, No. 1, p 103- 
113, January 1989. 8 fig, 1 tab, 46 ref. Sea Grant 
R/LR-08-87-THA1 and Public Health Service 
Grants RR-2657 and RR-8102. 


Descriptors: *Water pollution sources, 
*Wastewater treatment, *Wastewater analysis, 
*Bacterial pollution, *Vibrio, *Distillery wastes, 
*Anaerobic digestion, *Biological wastewater 
treatment, Methane digestion, Temperature, Hy- 
drogen ion concentration, Microcosms, Bacterial 
physiology, Nutrition, Tropic zone, Public health, 
Survival, Competition, Wastewater treatment. 


The effect of treated (methane digestor) and un- 
treated rum distillery effluent on Vibrio cholerae 
growth and activity was examined in microcosms 
under a variety of controlled conditions and in 
diffusion chambers with non-controlled conditions. 
Temperature and pH in the microcosms were the 
most critical parameters influencing bacterial den- 
sity and metabolism. The high nutrient levels of 
both t of effluents allowed growth and activity 
of V. cholerae at pH below 6.6 and at temperatures 
above 45 C, conditions that normally invoke the 
viable but non-culturable state. The generation 
time of V. cholerae in both types of rum distillery 
effluent was half that reported for other micro- 
cosm studies. The growth rates as determined by 
viable and direct cell counts were always higher in 
untreated effluents. However, metabolic activity of 
V. cholerae in treated effluents often was higher 
than in untreated effluents. Under non-controlled 
conditions (diffusion chambers), V. cholerae 
showed no significant differences in survival or 
activity between treated and untreated effluents. 
Competition with other microbes in the effluent 
may reduce the effect that treatment has on the 
growth of V. cholerae. Survival rates for V. cho- 
lerae were higher than those reported earlier for 
ambient waters. Anaerobic digestion of rum distill- 
ery effluents alone was insufficient in reducing the 
potential microbial hazard and rum distillery ef- 
fluents to tropical environments and/or public 
health. (Author’s abstract) 

W89-07645 


QUANTIFYING THE RELATIONSHIP BE- 
TWEEN ATMOSPHERIC TRANSPORT AND 
THE CHEMICAL COMPOSITION OF PRE- 
CIPITATION ON BERMUDA, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

J. L. Moody, and J. N. Galloway. 

Tellus TELLAL, Vol. 40B, No. 5, p 463-479, 
November 1988. 13 fig, 4 tab, 18 ref. 


Descriptors: *Chemistry of precipitation, *Path of 
pollutants, *Atmospheric transport, *Bermuda, 
*Acid rain, Rain analysis, Cluster analysis, Season- 
al variation, Sulfates, Nitrates, Water pollution 
sources, Aerosols, Sea salt, Biogenic sulfur. 


In an effort to investigate the influence of different 
atmospheric flow patterns on the composition of 
precipitation on the island of Bermuda, a cluster 
analysis of atmospheric trajectories was performed 
to identify periods of similar transport. The cluster 
analysis technique represents a relatively objective 
alternative to the more subjective method of classi- 
fying trajectories according to compass sector. 
Data were stratified into two broad seasons, de- 
fined as warm (April-September) and a cool (Octo- 
ber-March) season. Relative to the cool seasons, 





significantly higher per event concentrations of 
non-seasalt sulfate and nitrate occurred in the 
warm season on Bermuda. There was no signifi- 
cant difference in the per event precipitation 
amount between seasons; however, there was sig- 
nificantly higher per event deposition of warm 
season non-seasalt sulfate, and nitrate. Significant 
differences in precipitation composition also were 
identified between flow patterns. The source re- 
_ that combined contributed to the largest 
action of hydrogen ion deposition and non-seasalt 
sulfate deposition in Bermuda differed by season. 
During the cool months, 40% of the deposition 
occurred with transport from the west, off the east 
coast of the United States, implicating anthropo- 
enic sources. In the warm season, an equally large 
taction of deposition was associated with flow 
from the Bahamas region, suggesting and oceanic 
source of biogenic sulfur as the precursor. (Au- 
thor’s abstract) 
W89-07659 


ATMOSPHERIC TRANSPORT OF ORGAN- 
OCHLORINES TO THE ARCTIC OCEAN, 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Biological Sciences Branch. 

B. T. Hargrave, W. P. Vass, P. E. Erickson, and B. 
R. Fowler. 

Tellus TELLAL, Vol. 40B, No. 5, p 480-493, 
November 1988. 6 fig, 4 tab, 30 ref. 


Descriptors: *Halogenated pesticides, *Path of pol- 
lutants, *Fate of pollutants, *Arctic Ocean, *Poly- 
chlorinated biphenyls, *Air pollution, Ice Island, 
Water — sources, Snow, Ice, Sea water, 
Hexachlorocyclohexanes, Dieldrin, Heptachlor, 
Chlordane, DDE, Aroclor, DDT, Chemical reac- 
tions, Pesticides, Isomers. 


Chlorinated pesticide residues and polychlorinated 
biphenyls (PCBs) were measured in air vapor and 
particulate phases, snow, ice, and dissolved and 
particulate seawater fractions collected from the 
Canadian Ice Island of Axel Heiberg Island (81 
deg N) in 1986. Concentrations of the most abun- 
dant compounds (alpha-hexachlorocyclohexane 
(HCH) and gamma-HCH) were higher in air vapor 
and snow during May than in August consistent 
with the inferred seasonal maximum of Arctic 
haze. Cyclodienes (dieldrin, heptachlor epoxide, 
cis- and trans-chlordane) and PCBs (quantified as 
Aroclor 1254) associated with particles in snow 
and seawater also were present in highest concen- 
trations in late spring. p,p’-DDT and o,p’ and p,p- 
DDE were detected associated with particles in 
air, snow, and seawater, but concentrations were 
below levels for accurate quantification. Concen- 
trations of dissolved HCHs in seawater in the 
uniformly mixed upper 50 m were 4-5 ng/L, but 
decreased by an order of magnitude to 280 m 
depth. There were no significant differences in 
vertical profiles for the two sampling periods. Si- 
milarities in ratios of HCH and chlordane isomers 
in air, snow, and seawater above 100 m imply that 
these compounds are transferred between environ- 
mental compartments without transformations. 
Lower ratios below 100 m indicate a different 
source or selective conversion of specific isomers. 
(Author’s abstract) 

W89-07660 


MODELS OF CLOUD CHEMISTRY, 

Toronto Univ. (Ontario). Dept. of Physics. 

J. V. Iribarne, and H. R. Cho. 

Tellus TELLAL, Vol. 41B, No. 1, p 2-23, Febru- 
ary 1989. 5 fig, 2 tab, 83 ref. 


Descriptors: *Chemistry of precipitation, *Path of 
pollutants, *Fate of pollutants, *Hydrologic 
models, *Air pollution, *Clouds, *Mathematical 
models, *Acid rain, Sulfur oxides, Nitrogen oxides, 
Hydrogen ion concentration, Atmospheric water, 
Rain scavenging, Cloud physics, Cloud chemistry. 


Chemistry in clouds is very complex and cloud 
chemical processes are highly dependent on the 
microphysics and dynamics of clouds. A general 
cloud chemistry model must consider the wide 
range of temporal and spatial scales over which 
cloud microphysical and dynamical processes take 
place. The basic cloud chemical and microphysical 
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processes are reviewed under the following head- 
ings: nucleation, scavenging of gases in the cloud 
and solubility equilibrium, sooveneing by rain, 
scavenging of particles, species of hydrometeors, 
microphysical processes, chemical reactions in 
clouds, transfer and exchange of chemical age 
primary model variables, secondary variables, and 
cloud yy: models. roo a ay mcg 
are used as the main exam transport 
chemical species in the atmosphere involves: £ 
the chemistry in free air, (2) air motion, (3) dry 
deposition, and (4) the so-called wet 

including not only the rainout and adh proc- 
esses, but the chemical 


species and the pH values of liquid water, especial- 
ly durin the initial formation stage of the cloud, 

lower levels of the cloud. The cloud 
c 


of liquid ee eee 
water content and the entrainment of clear air into 
clouds through eddy mixing and dynamic entrain- 
ment. Generally, clear air a levels above cloud 
base has relatively high moisture and low chemical 
content. The entrainment of clear air into 
dilutes the concentration of chemical spe- 
Chan, wile ciseah taageld otter cunteut lnanaipen eb 
ae et ee ee 
height in Hel f as droplets. De 
t in pH values of c! water 
possil conapeeente 
general behavior pe ape dry ky 
and in the lower levels of a cloud. Despite 
complexity of the models used in these studies, 
comparison of model results with observations re- 
pam (Rochester-PTT) 


IONIC CONCENTRATIONS AND _ INITIAL 
S(IV)-OXIDATION RATES IN DROPLETS 
DURING THE CONDENSATIONAL STAGE OF 


CLOUD, 
— Univ. (Germany, F.R.). Meteorologisches 
inst. 


W. Seidl. 
Tellus TELLAL, Vol. 41B, No. 1, p 32-50, Febru- 
ary 1989. 6 fig, 10 tab, 38 — . German 

ini for and Technology Contracts 
423-4007-0704570 8 and 325-4007-074420 3. 


Descriptors: *Oxidation, *Fluid drops, *Cloud for- 

mation, *Path of pollutants, *Acid rain, *Sulfur 
mauaie Ions, Cloud chemistry, Aerosols, 
Fluid droplet size, Sulfates, Nitrates, Ammonium, 
Hydrogen ion concentration, Iron, Manganese, 
Trace metals, Chemical reactions, Adiabatic parcel 
models, Mathematical models, Ozone. 


Concentrations of ions and the catalytic active 
trace metals iron and manganese, pH-values, and 
S(IV)-oxidation rates are calculated in cloud drop- 
lets of different size in the beginning stage of a 
cloud. The calculations are based on size-depend- 
ent chemical composition of mixed-aerosol parti- 
cles. The condensation process is modeled by using 
an adiabatic parcel model. High concentrations of 
all ions and metals are found in the interstitial 
particles. Sulfate, nitrate, and ammonium have 
concentrations in the range 0.014 to 2.4 moles/L. 
The pH-values are generally between 1.3 and 1.7. 
In the small, activated cloud droplets of approxi- 
mately 5 micrometer radius, ions and have 
the smallest concentrations in the order of 0.000001 
to 0.0001 moles/L for the ions and 10 to the minus 
8th = to 10 to the minus 7th power moles/L 
for Mn and Fe. Higher concentrations up to 0.075 
moles/L are found in larger, growing droplets for 
the ions as well as for the metals. These concenira- 
tions are used to calculated the initial ae 
rates of sulfur (IV) to sulfur pity in the 

hydrogen peroxide, ozone, and the catalytic ted 
metals Fe and Mn. Depending on the initial pH- 
value, the oxidation rates can differ considerably in 
different sized cloud droplets. Regarding the 
whole parcel, the largest fraction of sulfate is pro- 
duced in the large liquid water volume of the 
cloud droplets. In the interstitial particles, only a 
negligible fraction is produced. Basic droplets can 
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increase the initial production rate of S(V1) consid- 
erably, but small droplets will become acidic after 
a few seconds by the given pressures of O3 and 
SO2. The oxidation rates in large, basic droplets 
also would be high, but they are limited by gas- 
phase diffusion of the reagents to the droplets. The 
initial oxidation rate of S(IV) calculated from sum- 
ming the rates of the individual droplet classes is 
higher than the rate calculated for bulk cloud 
water with mean chemical composition. (Author’s 
abstract) 

W89-07663 


POTENTIAL FOR ELUCIDATING SULFATE 
AND ACIDITY PRODUCTION IN CLOUDS 
USING A MESOSCALE MODEL WITH QUASI- 
SPECTRAL MICROPHYSICS, 
Clermont-Ferrand-2 Univ., Aubiere (France). 

N. Chaumerliac, and R. Rosset 

Tellus TELLAL, Vol. 41B, No. 1, p 70-78, Febru- 
ary 1989. 7 fig, 1 tab, 13 ref. CCVR (France) 
Project 4115. 


Descriptors: *Cloud physics, *Path of pollutants, 
*Sulfates, *Acid rain, *Water pollution sources, 
*Hydrologic models, Mathematical models, Nucle- 
ation scavenging, Ozone, Hydrogen peroxide, 
Cloud chemistry, Chemical reactions. 


mesoscale numerical model 
i microphysics of 
clouds and precipitation was applied to the study 
of gas and aerosol wet removal. Two-dimensional 
= tests combining meteorological predic- 
i ith pollutant scavenging and aqueous chem- 
istry parameterizations have been carried out for 
continental and maritime clouds over an idealized 
y. Model results indicate that nucleation 
scavenging is the most efficient in-cloud removal 
mechanism. Fi differences in cloud 
in continental versus maritime 
cases, lead to different contributions of nucleation 
scavenging, in-solution oxidation SO2 by ozone 
and hydrogen peroxide, to wet sulfate deposition 
and acidity production. These results emphasize 
the need for coupled treatment of dynamical, mi- 
crophysical, and chemical processes. (Author’s ab- 
stract) 


W89-07666 


A ' 
with detailed 


CLOUD CHEMISTRY RESEARCH AT WHITE- 

FACE MOUNTAIN, 

— Univ. of New York at Albany. Dept. of 
Science. 


v. A. Mohnen, and J. A. Kadlecek. 

Tellus TELLAL, Vol. 41B, No. 1, p 79-91, Febru- 
ary 1989. 15 fig, 1 16 ref. NSF Grant ATM 
821220301, Empire State Electric Energy Re- 
search ey EP 82 82-10, and EPA Coopera- 
tive Agreement CR-813934-01. 


Descriptors: *Mountains, *Cloud chemistry, 
*Cloud sampling, *Sulfates, *Seasonal variation, 
*Acid rain, Path of pollutants, New York, White- 
face Mountain, Ammonium, Hydrogen peroxide, 
Nitrates, Comparison studies, Water  eaeten 
sources. 


The principles of cloud collector design are re- 
viewed and the performance of two collectors in 
common use is compared. Two cloud event studies 
(one during winter, one during summer) are pre- 
sented to contrast typical time-dependent histories 
of chemical concentrations for the two seasons. 
During winter, the oxidation rate of SO2 is low, 
resulting in measured sulfate concentrations inde- 
pendent of SO2 concentration. In summer, SO2 is 
rapidly oxidized by H202, with a residue of H202 
persisting in cloud water after SO2 has been con- 
verted. During a cloud event, both SO2 and H202 
drop to very low concentrations in cloud with 
H20 to recover after ilable SO2 has 
been oxidized. The meteorology for each event is 
presented to illustrate the role of atmospheric 
structure in the transporting of emitted material 
and in determining cloud water compositions. A 
cloud chemistry climatology for winter and 
summer, based on 6 years of observations at White- 
face Mountain, New York, shows a clear seasonal 
difference in the concentrations of sulfate and am- 
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monium ions, with higher concentrations in 
summer than in winter. The concentration of ni- 
trate ions appears higher in winter. Although no 
liquid water content measurements exist for super- 
cooled clouds, rough estimates obtained from rime 
ice accumulation rates indicate lower values for 
winter than for summer clouds. If this holds true, 
the seasonal change of sulfate and ammonium ion 
concentrations would enhanced and the nitrate 
concentration would be more level throughout the 
year. (Rochester-PTT) 

W89-07667 


MONITORING THE CHEMICAL CLIMATE 
OF THE MT. MITCHELL STATE PARK FOR 
EVALUATION OF ITS IMPACT ON FOREST 
DECLINE, 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

For primary bibliographic entry see Field 5C. 
W89-07668 


PERSISTENCY OF HIGHLY TOXIC COPLA- 


PLANAR PCBS IN GREEN-LIPPED MUSSELS 
(PERNA VIRIDIS LINNAEUS), 

Ehime Univ., Matsuyama (Japan). Dept. of Envi- 
ronment Conservation. 

N. Kannan, S. Tanabe, R. Tatsukawa, and D. J. H. 
Phillips. 

Environmental Pollution ENPOEK, Vol. 56, No. 
1, p 65-76, 1989. 2 fig, 3 tab, 22 ref. 


Descriptors: *Bioaccumulation, *Polychlorinated 
biphenyls, *Mussels, *Path of pollutants, *Japan, 
*Bioindicators, Ecosystems, Estuarine environ- 
ment. 


The bioaccumulation potential of three highly 
toxic coplanar PCB isomers--3,3’,4,4’-tetrachloro- 
biphenyl (T4CB); 3,3’,4,4’,5-pentachlorobiphenyl 
(PSCB); and  3,3’,4,4’,5,5’-hexachlorobiphenyl 
(H6CB)--was investigated using green-lipped mus- 
sels (Perna viridis Linnaeus) as a bioindicator, 
through a transplantation experiment at two loca- 
tions in Hong Kong waters. About 500 individual 
Perna viridis Linnaeus of similar shell lengths were 
collected on 4 June 1985 from Wu Kai Sha, Tolo 
Harbour, an area relatively uncontaminated by 
PCBs, to Hang Hau, Junk Bay, a location heavily 
polluted by various industrial sources of PCBs. 
After seventeen days during which samples were 
taken, these mussels were back-transplanted to Wu 
Kai Sha and further sampled for 32 more days. By 
contrast to the relatively rapid uptake and release 
of many other PCB isomers, the non-ortho chlo- 
rine substituted coplanar PCB congeners exhibited 
slow uptake and clearance. The kinetic parameters 
of coplanar PCBs based on lipid weight-related 
data, and the degree of bioaccumulation based on 
the proportion of coplanar PCBs in total PCBs in 
mussels, clearly indicate that coplanar PCBs are 
highly bioaccumulative in lower organisms. On the 
assumption that mussels are unlikely to be particu- 
larly unusual with respect to their bioaccumulation 
of coplanar PCBs it appears most likely that these 
highly toxic and persistent PCB cogeners are con- 

centrated by all aquatic organisms, and may reach 
higher consumers (including humans) in quantities 
of toxicological concern. (Author’s abstract) 
W89-07672 


CONCENTRATIONS OF LEAD IN AQUATIC 
MACROPHYTES FROM SHOAL LAKE, MANI- 
TOBA, CANADA, 

Winnipeg Univ. (Manitoba). Dept. of Biology. 

P. Reimer. 

Environmental Pollution ENPOEK, Vol. 56, No. 
1, p 77-84, 1989. 3 fig, 2 tab, 12 ref. 


Descriptors: *Lead, *Macrophytes, *Canada, 
*Bioaccumulation, *Lakes, Spatial distribution, 
Population exposure, Plant populations, Path of 
pollutants. 


Aquatic macrophytes were collected from Indian 
Bay which is a shallow arm (maximum depth 10 m) 
of Shoal Lake located on the Manitoba-Ontario 
border in central Canada. The ability of aquatic 


macrophytes to accumulate lead was examined in 
the context of sample site, sample date, depth, 
organ and species. Considerable variations in lead 
concentrations were found between the 11 species 
of macrophytes studied. The mean lead concentra- 
tion for all species sampled was 16 micrograms/g 
(dry weight) ranging from 0-78 micrograms/g. 
Analysis of variance indicated that there were 
significant differences in the mean lead content of 
macrophytes collected from different sample sites. 
Similarly, significantly higher values were ob- 
served from plants collected from the upper 2 m of 
water. Seasonal trends in lead accumulation were 
not observed for Shoal Lake macrophytes. (Au- 
thor’s abstract) 

W89-07673 


PHOTODECOMPOSITION OF O-CHLOR- 
OANILINE IN AQUEOUS SOLUTION WITH 
LOW PRESSURE MERCURY LAMP, 

Kitakyushu Municipal Inst. of Environmental 
Health Sciences (Japan). 

S. Ishikawa, K. Baba, Y. Hanada, Y. Uchimura, 
and K. Kido. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 65-70, 
January 1989. 4 fig, 1 tab, 12 ref. 


Descriptors: *Oxidation, *Fate of pollutants, *De- 
composition, *Chemical degradation, *Chlorinated 
hydrocarbons, *Ultraviolet radiation, Chemical re- 
actions, Kinetics, Water pollution treatment. 


Pollution of organochlorine compounds has been a 
worldwide problem because of their toxicity, re- 
sistance to biodegradation and potential for accu- 
mulation in biological organisms. Ortho-chloroani- 
line (0-CA) has been detected in Japanese river 
water and sediments. The photochemical tehavior 
of o-CA was studied by examining the disappear- 
ance of substrate and photodecomposition by- 
products by using a low pressure mercury lamp. O- 
CA decreased exponentially with time and the rate 
of o-CA disappearance was nearly represented by 
a first order process. The scission of a C-Cl bond, 
leading to Cl(-) ion was observed, which was ac- 
companied by the formation of the same quantity 
of H(+) ions and the subsequent decrease of pH. 
The pH value after 6 hr irradiation (3.55) was 
higher than the value (3.15) calculated from the 
C\K(-) ion concentration because of the influence of 
the -NH2 group. Phenols were detected and identi- 
fied in each sample. o-CA was not converted into 
volatile low molecular carbon and nitrogen com- 
pounds such as CO2 or N2. Reaction mechanisms 
of the production of phenols from o-CA are given. 
(VerNooy- 
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MERCURY IN THE CALCASIEU RIVER/LAKE 
COMPLEX, LA, 

McNeese State Univ., Lake Charles, LA. Dept. of 
Chemistry. 

C. S. Mueller, G. J. Ramelow, and J. N. Beck. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 71-80, 
January 1989. 3 fig, 2 tab, 24 ref. DOE Grant DE- 
FRO1-83EP31111. 


Descriptors: *Calcasieu River, *Estuaries, *Path of 
pollutants, *Louisiana, *Pollution load, *Mercury, 
*Bioaccumulation, Spatial distribution, Population 
exposure, Sediments, Bayous, Fish, Crustaceans. 


The Calcasieu River/Lake Complex is of great 
economic importance to southwestern Louisiana. 
The lake is an important fishing ground for shrimp 
and oysters, and the Ship Channel allows large 
vessels to navigate to Lake Charles from the Gulf 
of Mexico. In order to study mercury poliution in 
this area, water, sediment and biota were collected 
at stations in Calcasieu Lake, Calcasieu River, and 
along three bayou tributaries that were studied 
intensively. Sampling occurred over a period of 
one year. Mercury concentrations in water were 
nearly always below the detection limit ( < 0.1 
microgram/L), and Hg was never detected in sedi- 
ments in the Choupique bayou sediments. All spe- 
cies of fish in this study contained about the same 
Hg load of 0.25 mg/kg (dry weight). The meas- 
ured Hg content of the blue crab was equal to the 


134 


highest fish value--0.50 mg/kg (for the blue cat- 
fish). A demographic plot of mean Hg concentra- 
tions in surface sediments was made to chart its 
distribution. Undetectable levels of Hg in Calcasieu 
Lake and Lake Charles demonstrate that Hg has 
not been rey: ites in appreciable amounts from 
the river to the remainder of the system. (Ver- 
Nooy-PTT) 

W89-07676 


BIOACCUMULATION AND TISSUE DISTRI- 
BUTION OF A QUARTERNARY AMMONIUM 
SURFACTANT IN THREE AQUATIC SPECIES, 
Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

For primary bibliographic entry see Field 5C. 
W89-07678 


NICKEL UPTAKE AND REGULATION IN A 
COPPER-TOLERANT DECAPOD, CAMBARUS 
BARTONI (FABRICIUS) (DECAPODA, CRUS- 
TACEA), 

a Univ., Sudbury (Ontario). Dept. of Bi- 
olo 

M. 3 Alikhan, and S. Zia. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 94-102, 
January 1989. 7 tab, 11 ref. 


Descriptors: *Bioaccumulation, *Nickel, *Tissue 
analysis, *Crayfish, *Path of pollutants, Lakes, De- 
capods, Metabolism, Canada, Heavy metals, Kinet- 
ics, Excretion, Animal tissues. 


Large amounts of acid forming sulfur dioxide, and 
heavy metals, including nickel are continuously 
being released into the environment by mining and 
smelting operations at Sudbury, Ontario, Canada. 
As a consequence, a number of lakes in this region 
have become acidic and metal stressed. The uptake 
and accumulation of nickel by various tissues of a 
copper-tolerant crayfish, Cambarus bartoni (Deca- 

, Crustacea), was monitored for 4 weeks in the 
laboratory to ascertain the dynamic nature (i.e., the 
pattern in time) of the response of the crayfish to 
increased levels of Ni. Intermolt adult decapods 
were exposed in a continuous-flow system to solu- 
tions of 0, 0.2, 0.4, and 0.8 mg Ni/L for 4 weeks. In 
general, Ni concentration was highest in gills and 
alimentary canal, and lowest in the viscera. How- 
ever, Ni concentration in whole crayfish varied 
from treatment to treatment and within the expo- 
sure period. Nickel concentrations in gills, hepato- 
pancreas, alimentary canal, and abdominal muscles, 
as well as in the whole crayfish showed time 
related fluctuations in various treatments. Regres- 
sion analysis of the data on nickel tissue concentra- 
tions of whole crayfish as a function of exposure 
time suggested that the crayfish undergoes a defi- 
nite cycle of 2 weeks of active nickel uptake and 2 
weeks of active excretion of amounts which could 
not be accommodated in various tissues. This pro- 
vides an explanation for the great variability in 
nickel concentrations individual crayfish forming a 
single sample. (See also W89-07680) (VerNooy- 


PTT) 
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COPPER UPTAKE AND REGULATION IN A 
COPPER-TOLERANT DECAPOD CAMBARUS 
BARTONI (FABRICIUS) (DECAPODA, CRUS- 
TACEA), 

Laurentian Univ., Sudbury (Ontario). Dept. of Bi- 
ology. 

For primary bibliographic entry see Field 5C. 
W89-07680 


METAL CONCENTRATIONS IN PEARL 

OYSTER, PINCTADA RADIATA, COLLECTED 

FROM SAUDI ARABIAN COAST OF THE 

ARABIAN GULF, 

University of Petroleum and Minerals, Dhahran 

— Arabia). Water Resources and Environment 
iv. 

M. Sadig, and I. Alam. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 42, No. 1, p 111-118, 

January 1989. 1 fig, 2 tab, 6 ref. 





Descriptors: *Heavy metals, *Marine environment, 
*Oysters, *Marine sediments, *Bioaccumulation, 
*Arabian Gulf, *Path of pollutants, Water pollu- 
tion effects, Cadmium, Phosphorus, Zinc. 


The Arabian Gulf is a shallow semi-closed water 
body. The Saudi Arabian government is striving to 
rotect the marine environment of the Gulf and 
commissioned several studies to assess the 
damage from industrial and municipal discharges. 
This study reports metal concentrations in pearl 
oysters collected from the Saudi Arabian coastal 
areas of the Arabian Gulf. The oysters and sedi- 
ment samples were collected from four locations. 
The maximum concentrations of Ba, Cr, Fe, Ni, 
and Ti in sediment samples were found in the 
sediments from Station 1 which was considered 
relatively clean. In the oyster tissue, the following 
metals were determined: Al, Ba, Cd, Cu, Ca, Fe, 
je Fv ome Ryde Sr, T, V, Zn. From the results 
of this study, _—— were selectively accu- 
Noern and Zn in their soft tissue. (Ver- 
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ACUTE TOXICITY OF PAH CONTAMINATED 
THE FISH, 


S, 
William and Mary Coll., Gloucester Point, VA. 
| ome ene «4 new amie: 

lor primary bibliographic entry see Fie! 
W89-07685 


CONCENTRATION FACTORS USED IN THE 
OF RADIATION DOSE TO 
CONSUMERS OF FISH: A REVIEW OF 27 RA- 

DIONUCLIDES, 
Pacific a D.C. Klopter Labs., Richland, WA. 


ih Physics HLTPAO, Vol. 55, No. 5, p 751- 
766, November 1988. 14 tab, 75 ref. DOE Contract 
DE-AC06-76RLO 1830. 

Descriptors: *Bioaccumulation, ——_ *Radioiso- 
topes, *Reviews, * i *Food 


Population e: 
chains, Radioactivity effects, Path of pollutants, 
Human populations. 


Concentration factors - for 27 radionuclides in 


UIVALENTS, 
—— Univ. (Japan). Radioisotope Center Medi- 
cal Div. 


K. Nishizawa, K. Takata, N. Hamada, Y. Ogata, 
and S. Kojima. 

Health Physics HLTPAO, Vol. 55, No. 5, p 773- 
777, November 1988. 4 fig, 6 tab, 16 ref. 


Descriptors: *lodine radioisot *Population ex- 
posure, *Path of | <g> *J; , *Fallout, 
Milk, *Chernoby! fallout, Rain, Human popula- 
tions, Radioactivity effects, Radioisotopes. 


WA.TER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Iodine-131 in milk and in rain water in agave, 
Japan, (a location 8000 km from Chernoby 
monitored between May and July 1986. The (31) 

concentration in rain water ranged from 43.1 
pet > ay mBq/L on 12 July, and that in milk 
ranged 21.8 Bq/L on 19 May to 11 mBq/L 
on 14 July. lodine-131 concentrations in milk were 
estimated to be 4 to 6 times those i 
pow Be water during the first 

t. Both concen cndiete i 

proximately the same effective half-life of 5. 

3 d for rain water and 5.0 +/-0.2 d for 


yroidal 
dose equivalents estimated for an adult man and for 
a baby were far lower than the jon annual 
dose equivalent to the thyroid from natural radi- 
ation. (Author’s abstract) 
W89-07689 


TREATMENT OF SEASONAL PESTICIDES IN 
SURFACE WATERS, 
Environmental Protection Agency, Cincinnati, 


OH. 
For primary bibliographic entry see Field 5D. 
W89-07691 


KINETICS OF AQUEOUS PHASE REACTIONS 
— 


Georgia Tech Research Inst., Atlanta. Malecular 
a 


Branch. 
pe 2 Ben Sy P. Thorn, and J. R. Wells. 
loukinel eat Research (D) A\ 
JGRDE3, Vol. 94, No. 1, p 1085-1094, January 20, 
1989. 3 fi 3 tab, 42 ref. ric Power Research 
Institute tract RP2023-6. 


: *Acid rain, *Path of pollutants, *Ki- 
2 a A aie 


chain reactions as an oxidation mechanism for 
Sulfur(IV). (Author’s abstract) 
'W89-07705 


EVAPOTRANSPIRATION FROM A _ SALIX 
ae PLANTATION AT A SANITARY 


Insinoori- ja en Oy Vesitekniikka 
A.B., Salpakangas (Finland 

For primary Sleraphin entry see Field 2D. 
W89-07714 


QUALITY OF REFUSE, GAS AND WATER AT 
A SANITARY LANDFILL, 

Insinoori- ja ny Oy Vesitekniikka 
A.B., Salpakangas (Finland 

M. Ettala, P. Rahkonen, V. Kitunen, O. Valo, and 
M. Salkinoja-Salonen. 

Aqua a AQFEDI, Vol. 18, No. 1, p 15-28, 
1988. 2 fig, 11 tab, 39 ref. 


Sources Of Pollution—Group 5B 


Descriptors: *Sanitary landfills, *Groundwater 
pollution, *Leachates, * tion, *Methane, 
Fate of Pollutants, Gas, Water, Refuse, Finland. 


and Pb within certain locations. (Author’s 
abstract) 
'W89-07722 


METAL SPECIFICITIES ON INDUCTION AND 


ROOT TISSUES, 
Hepenice Univ., Takamatsu (Japan). Lab. of Food 
M Fujita, and K. Nakano. 

tural and ABCHA6, 


; ae No. 9, 0 2339 36, pr em 1988. 2 tab, 


Descriptors: *Metal complexes, *Water hyacinths, 
*Cadmium, *Bioaccumulation, *Path of pollutants, 
*Water ope Peay Awe ve 9 metals, *Plant tissues, 
Roots, ysiology, Chemical gr Che- 
naeegam ‘oxicity, Metabolism, Zinc. 


The induction of heavy-metal-binding complexes 


9,20 a role in the 
suppression of the heavy metal 
among tissues fe de organs. (Brock-PTT) 
W89-07737 


DECOUPLING OF HYDROCARBONS AND 
FATTY ACIDS IN THE DISSOLVED AND PAR- 
TICULATE WATER PHASES OF A DELTAIC 
ENVIRO 


INMENT, 
Instituto de Quimica Bio-Organica, Barcelona 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


(Spain). Dept. of Environmental Chemistry. 
For primary bibliographic entry see Field 2K. 
W89-07743 


RELATIONSHIP BETWEEN SEDIMENT AND 
FECAL COLIFORM LEVELS IN A PUGET 
SOUND ESTUARY, 

Kitsap County Health Dept., Bremerton, WA. 

P. H. Struck. 

Journal of Environmental Health JEVHAH, Vol. 
50, No. 7, p 403-407, July/August 1988. 7 fig, 4 
tab, 7 ref. 


*Estuaries, 


ts, Rai 
Aquaculture, Stream sediments, Turbidity, Shell- 
fish farming. 


*Coliforms, 


Non-point source fecal coliform (FC) contamina- 
- has forced the closure of six commercial shell- 
wing areas in Puget Sound. Burley Lagoon 
a tae Bay were closed to the commercial 
re dhn of oysters in 1978. Previous work in the 
Burley/Minter area identified the primary sources 
of fecal coliform (FC) contamination as failing on- 
site wastewater di systems and small, non- 
commercial farms. However, water waere ae 
ried out after identification and repair of 22 ailing 
septic systems within the watershed, and an eval- 
uation of several small farm improvement projects, 
indicated that a significant source of fecal coliform 
was not being addressed adequately. Sediment 
samples collected from the primary stream dis- 
charging into the shellfish producing area aver- 
_ over 100, FC/100ml. Subsequent laboratory 
forts showed that fecal coliform had become 
acclimated to the freshwater stream environment 
and were reproducing. A correlation analysis of 
fecal coliform levels in area streams with respect to 
rainfall showed a significant relationship between 
fluctuations in rainfall, concentrations of fecal coli- 
form in the water column, concentrations of fecal 
in stream sediments and turbidity. (Author’s ab- 


stract) 
W89-07745 


MUNICIPAL WASTEWATER SLUDGE: THE 
POTENTIAL PUBLIC HEALTH IMPACTS OF 
COMMON PATHOGENS, 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

For primary bibliographic entry see Field 5C. 
W89-07746 


STOCHASTIC ANALYSIS OF NONSTATION- 
ARY SUBSURFACE SOLUTE TRANSPORT: 1. 
UNCONDITIONAL MO 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. 

For pay bibliographic entry see Field 2F. 
W89-0775 


EPISODIC RESPONSE OF ALUMINUM 
CHEMISTRY IN AN ACID-SENSITIVE MAS- 
SACHUSETTS STREAM, 

Syracuse Univ., NY. Dept. of Civil Engineering. 
D. C. McAvoy. 

Water Resources Research WRERAO, Vol. 25, 
No. 2, p 233-240, February 1989. 6 fig, 3 tab, 42 
ref. Massachusetts Division of Water Pollution 
Control project 83-86-B. 


Descriptors: *Water pollution sources, *Air pollu- 
tion effects, *Acid rain effects, *Catchment areas, 
*Acid streams, *Aluminum, *Path of pollutants, 
*Massachusetts, Fish, Toxicity, Rainfall, Cations, 
Anions, Organic acids, West Wachusett Brook. 


A field investigation was conducted to evaluate 
factors that regulate episodic variations of Al 
chemistry in an acid-sensitive Massachusetts catch- 
ment. Stream water was collected from an upland 
subcatchment, a wetland subcatchment, and below 
the confluence of these two drainage areas in the 
West Wachusett Brook at 6 hour intervals during 
the first 2 weeks of November 1985. All major 
solutes and three Al fractions were analyzed. 
During the monitoring period, two different rain- 
fall events of contrasting origin (i.c., a coastal 


storm and an inland storm) occurred. Rainfall 
volume, intensity, and duration were important 
factors regulating short-term acidification of this 
stream. Ion exchange processes rather than mineral 
phase solubility appear to control stream water Al 
concentration during high-flow periods. The epi- 
sodic acidification and subsequent release of Al in 
the upland stream were associated with a decrease 
in basic cations. In contrast, Al chemistry from the 
wetland drainage was regulated by the release of 
organic acids which served as mobile anions and 
were r nsible for chelating and transporting Al. 

equilibrium calculations showed that 
waters draining the upland subcatchment were po- 
tentially toxic to fish during high-flow periods. 
whereas the wetland stream exhibited minimal po- 
tential for Al toxicity. (Author’s abstract) 
W89-07759 


ANALYTICAL SOLUTIONS FOR CONVEC- 
TIVE-DISPERSIVE TRANSPORT IN CON- 
FINED AQUIFERS WITH DIFFERENT INI- 
TIAL AND BOUNDARY CONDITIONS, 

Oregon State Univ., Corvallis. Dept. of Soil Sci- 


ence. 
For primary bibliographic entry see Field 2F. 
W89-07760 


SPATIAL MOMENT ANALYSIS OF THE 
TRANSPORT OF KINETICALLY ADSORBING 
SOLUTES THROUGH STRATIFIED 
AQUIFERS, , 

Illinois Univ. at Urbana-Champaign. Newmark 
Civil eames Lab. 

A.J.V 

Water Resources Research WRERAO, Vol. 25, 
No. 2, p 272-279, February 1989. 2 fig, 32 ref. NSF 
grant ECE-84-18644 and USGS grant 14-08-001- 
G1299. 


Descriptors: *Stratification, *Aquifers, *Solute 
transport, *Path of pollutants, *Fate of pollutants, 
*Adsorption, *Interstitial water, *Mathematical 
models, Spatial moment analysis, Plumes, Tracers. 


Adsorption reactions are one of the most important 
processes governing the fate of many organic and 
inorganic pollutants. Spatial moment analysis is 
used to study the asymptotic, long-time behavior 
of the me ae solute plume for transport in 
a perfectly stratified aquifer. The solute is assumed 
to adsorb onto the aquifer solids according to a 
first-order reversible kinetic rate law; steady, uni- 
directional horizontal flow is assumed with arbi- 
trary vertical variation in pore water velocity, 
dispersion coefficients, and adsorption reaction pa- 
rameters. General formulas are derived to calcu- 
late the effective dispersion coefficient governing 
the transport of the depth-averaged plume. The 
results demonstrate that overall longitudinal 
——— of the agers results from three distinct 
factors: Darcy scale longitudinal dispersion, 
vertical variations in the pore water velocity and 
retardation factor, and tion kinetics. For the 
example of a two-layer aquifer, a simple nonequili- 
brium index is derived which shows that deviations 
from local equilibrium diminish as the degree of 
heterogeneity of the retarded pore water velocity 
increases. It is also demonstrated that enhanced 
i spreading can be caused by negative corre- 
tion between the vertically varying pore water 
velocity and retardation factor in addition to slow 
adsorption kinetics. Thus great caution is warrant- 
ed in interpreting the results of field scale reactive 
tracer experiments. (Author’s abstract) 
W89-07762 


LEACHING OF CONVERSION PRODUCTS OF 
(C14)BUTURON FROM SOIL DURING 12 
YEARS AFTER APPLICATION, 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Oekologische Chemie. 

D. Reiml, I. Scheunert, and F. Korte. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 37, No. 1, p 244-248, January/ 
February 1989. 1 fig, 3 tab, 21 ref. 


Descriptors: *Pollutant identification, *Pesticides, 
*Herbicides, *Buturon, *Soil, *Leachates, *Fate of 


pollutants, Carbon radioisotopes, Gas chromatog- 
raphy, Mass spectrometry, Agricultural chemicals, 
Radioactive tracers. 


Cl4-labeled buturon (N-(4-chlorophenyl)-N’- 
methyl-N’-isobutynylurea) was applied to wheat 
and soil in lysimeters under outdoor conditions. In 
one approach, labeling was uniformly in the ring; 
application was in two successive years (2.98 
ha each). In a second approach, labeling was at 
N’-methyl group; application was once (2 kg/ha). 
Leached water containing radioactivity was col- 
lected for 12 years. In water from the experiment 
with ring-labeled (C14)buturon, C14 calculated as 
buturon after 12 years amounted to 2.14% of total 
C14 applied, with a concentration in the 
second year. After 12 years, the radioactivity in 
water comprised 4-cloroaniline, methyl N-(4- 
chlorophenyl)carbamate, and conjugated 4-chlor- 
oaniline, as identified by gs chromatography/mass 
trometry. In water the experiment with 
’-methyl-C14)buturon, C14 after 12 years was 
1.66% of C14 applied, with decreasing leaching 
rates after 6 years. No chlorinated radioactive 
products were detected, indicating that the N’- 
methyl — was incorporated into natural sub- 
stances. (Author’s abstract) 
W89-07771 


‘A-, 
BENZO-P-DIOXIN IN AQUEOUS ACETONI- 
TRILE AND THEIR SUNLIGHT HALF-LIVES, 


Manitoba Univ., Winnipeg. Dept. of Soil Science. 
G. G. Choudhry, and G. R. B. Webster. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 37, No. 1, p 254-261, January/ 
February 1989. 8 fig, 5 tab, 36 ref. 


Descriptors: *Chlorinated hydrocarbons, *Dioxins, 
*Photochemistry, *Fate of or erate Carbon ra- 
dioisotopes, Pond water, Radioactive tracers. 


Photochemistry of four polychlorodibenzo-p-diox- 
ins (PCDDs), namely 1,2,3,7-tetrachlorodibenzo- 5 
dioxin (1,2,3,7-T4CDD), 1,3,6,8-T4¢CD 
1,2,3,4,6,7,8-H7CDD, and 1,2,3,4,6,7,8,9-O8CDD, 
in water-acetonitrile (2:3, v/v) was investigated at 
313 nm; the quantum yields for the direct photo- 
transformation of the candidate PCDD isomers in 
these solvents were (5.42 +or-0.42) X .0001, (2.17 
+or-0.14) X .001, (1.53 53 son. 17) X .00001, 
(2.26 +or-0.33) X .00001, respectively. These 
quantum yields and the tt absorption spec- 
tra together with solar intensity data available in 
the literature were utilized to estimate the direct 
sunlight (environmental) phototransformation first- 
order rate constants of these PCDD congeners in 
water under conditions of variable sunlight intensi- 
ty during various seasons; the —t half- 
lives were also determined. In summer, 
midday, midseason half-lives for the direct photo- 
transformation of 1,2,3,7-T4CDD, 1 "3.6.8-T4CDD, 
1,2,3,4,6,7, 8-H7CDD, and O8CDD near the sur- 
face of water bodies at 40 north latitude would be 
1.8 +or-0.1, 0.31 +-or-0.02, 47 +or-5, and 18 +or- 
3 days, respectively, time being expressed in terms 
of 24-h day. The ex tally determined sun- 
light photolysis half-life of Cl4-labeled 1,3,6,8- 
ID in pond water was 3.5 days. (Author’s 
abstract) 
W89-07772 


DISTRIBUTION OF CS137, BI207 AND PB210 
IN SAGAMI BAY MARINE SEDIMENTS (IN 
JAPANESE), 

Tokai Regional Fisheries Research Lab., Tokyo 
Gapan). 

E. Suzuki, and K. Kusunoki. 

Bulletin of the Tokai Regional Fisheries Research 
Laboratories, No. 125, p 59-68, March 1988. 5 fig, 
2 tab, 10 ref. English summary. 


Descriptors: *Water pollution sources, *Tracers, 
*Sagami Bay, *Jepan, *Cesium radioisotopes, 
*Lead radioisotopes, *Bismuth radioisotopes, 
*Marine sediments, *Sedimentation rates. 





The concentrations of two artificial radionuclides 
Cs137 and Bi207 and a natural radionuclide Pb210 
were measured in 10 deep marine sediment samples 
of Sagami Bay collected from 1983-86. The verti- 
cal profiles were classified into two types, one in 
which the highest content was found in the surface 
layer and where the content sharply decreased 
downward, and one in which the content slowly 
increased downward from the surface, a maximum 
pmerogetee in the 6-8 or 8-10 cm layer and a relatively 
pony anny to in the deeper layer. In the upper 4 
or 6 cm layer layers of samples where the maxi- 
mum content existed in the subsurface layer almost 
constant Pb210 values were observed, probably a 
result of bioturbation. The sedimentation rates cal- 
culated from excess Pb210 values varied from 
0.057 to 0.32 g/sq cm/y, and their values were 
nearly equal to the level of shallow waters such as 
Tokyo Bay or Osaka Bay. The amounts of Cs137 
accumulated in sediments were estimated from 0.26 
to 3.15 a aa from 0.12 to 1.39 
pCi/sq cm. The difference of these amounts among 
stations could not be explained only from average 
grain size of sediment and sedimentation rate, by 
Fekyo! from some unknown factor brought from 
dew § (Author’s abstract) 


AGRICULTURAL DRAINAGE WATER--HOW 
SHOULD IT BE REGULATED IN CALIFOR- 


NIA, 
Land Preservation Association, Fresno, CA 
—— bibliographic aay a see Field 5G. 


For 
Wi 


IRRIGATION-INDUCED CONTAMINATION: 
HOW REAL A PROB 


LEM, 
t of the Interior, Washington, DC. 


J. P. Deason. 
Journal of Irrigation and Drainage Engineering 
Tfig Hach 4s 115, No. 1, p 9-20, February 1989. 


*Agricultural runoff, *Irrigation ef- 
fects, Water Be *Water pollution effects, 
*Western United States, Selenium, Environmental 
effects, Ecological effects, Fish, Wildlife, Bottom 
sediments, Path of pollutants, Heavy metals. 


The Department of the Interior has embarked on a 
series of reconnaissance-level investigations 
pee gph the Western United States to identify, 
evaluate, and respond to irrigation-induced water 
quality problems. A series of water, sediment, and 
biological samples are being analyzed for 17 inor- 
constituents and a number of pesticides. 
jineteen studies in 13 states have been undertaken. 
Seven have been completed to date. Results of the 
seven studies that have been completed are ee 
sented and compared to baselines, 
ria, and other guidelines helpful for assessing rae 
potential of observed constituent concentrations in 
bottom sediment, and biota, to result in 
harm to fish, wildlife, or humans. 
observations about the nature of irrigation- 
induced contamination problems were made based 
upon the evaluation process described. Selenium 
was most commonly found at elevated concentra- 
tions in wetland ecological systems receiving irri- 
gation drainage water. Concentrations of analytes 
varied widely on a spatial basis in all environmen- 
tal media sampled, suggesting that irrigation-in- 
duced contamination problems are likely 
very site-specific. Closed watersheds om most 
likely to exhibit symptoms of irrigation-induced 
contamination. Certain hydrologic and geochemi- 
a characteristics can serve as indicators of poten- 
roblems with irrigation drainage. These initial 
= indicate that a new environmental problem 
of major proportions does not exist, but that some 
localized _ roblems of significant magnitude do 
exist and should be addressed. (Geiger-PTT) 
W89-07790 


SELENIUM IN AGRICULTURAL DRAINAGE: 
ESSENTIAL NUTRIENT OR TOXIC THREAT, 
Fish and Wildlife Service, Sacramento, CA. 

S. B. Moore. 

Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 21-28, February 1989. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


1 fig, 15 ref. 


Descriptors: *Selenium, *California, *San Joaquin 
Valley, *Irrigation effects, * Agricultural runoff, 
*Water pollution effects, *Wildlife, Ecological ef- 
fects, Birds, Fish, Environmental effects, Toxicity, 
Hazzerdous wastes, Nutrients. 


The essential nutrient selenium is believed respon- 
sible for numerous deformities, reproductive fail- 
ures, and deaths of migratory birds at Kesterson 
Reservoir in California’s San Joaquin Valley. 
Wildlife problems at the reservoir appeared only a 
few years after the area began receiving selenium- 
laden subsurface drainage water from less than 
42,000 acres (17,000 ha) of irrigated agricultural 
land on the west side of the valley. Al 

substantially reduced in acreage from their historic 
extent, the valley’s wetland habitats continue to 
satisfy the wintering and mi; needs of sub- 
stantial populations of Paci i 


quality of the valley’s riverine habitats. It is esti- 
mated that in order to sustain intensively 


Valley. Boer 's abstract) 
W89-07791 


SELENIUM IN ARID AND SEMIARID SOILS, 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

R. G. Burau. 

Journal of Irrigation tion and Drainage Engineering 
—— Vol. 115, No. 1, p 42-47, February 1989. 


Descriptors: *Water chemistry, *Selenium, *Arid 

*Semiarid lands, *Soil contamination, *Path 
of pollutants, *Geochemistry, Food chains, Soil- 
water-plant relationships, Leaching, Salts, Hydro- 
gen ion concentration, Toxicity, Fate of pollutants, 
Adsorption, Bioaccumulation. 


Selenium is an essential element for many life 
forms but can cause toxicity when present at high 
levels in animal diets. The chemistry and particu- 
larly the geochemistry of selenium is similar to that 
of sulfur. Selenate, the selenium analog of sulfate, 
is the key to understanding selenium toxicity in 
arid and semiarid areas. Selenate salts of calcium, 
Magnesium, sodium, ae a ee 
more soluble than those of sulfate. Also, selenate is 


soils) (ely selenate is highly mobile, causing 
it to be transferred readily from place to place 
dissolved in water, where it also enters biologi 
food webs by lant uptake. Within plants (includ- 
ing phytoplankta in surface water), selenium is 
incorporated into organic compounds by forming 
C-Se bonds. Three other factors that control sele- 
nium in soil-water-plant systems are soil parent 
material (sedimentary rocks are generally higher in 
selenium), pH (the more soluble selenate is favored 
at high pH), and rainfall (higher rainfall can de- 
plete the soil of selenium by leaching). (Author’s 
abstract) 

W89-07793 


RECOVERY OF N15-LABELLED FERTILIZER 
IN CROPS, DRAINAGE WATER AND SOIL 
USING MONOLITH LYSIMETERS IN SOUTH- 


NIGERIA, 
International Inst. of Tropical Agriculture, Ibadan 
(Nigeria). 
A. C. B. M. Van der Kruijs, M. T. F. Wong, A. S. 
R. Juo, and A. Wild. 
Journal of Soil Science JSSCAH, Vol. 39, No. 4, p 
483-492, December 1988. 7 tab, 19 ref. 


Descriptors: *Nitrogen, *Lysimeters, *Nigeria, 
*Fertilizers, *Path of pollutants, Leachates, Agri- 
cultural runoff, Denitrification, Fate of pollutants, 
Radioactive tracers. 


Sources Of Pollution—Group 5B 


Labelled urea was applied to monolith lysimeters 
in the first year of a two-year experiment at Onne 
in southeast Nigeria to provide a more accurate 
means of tracing the movement of nitrogen from 


Fertilizer and Lime 
N. S. Bolan, J. K. Syers, R. W. Tillman, and D. R. 
Scotter. 


Journal of Soil Science JSSCAH, Vol. 39, No. 4, p 
493-504, December 1988. 7 fig, 2 tab, 40 ref. 


pegs *Lime, *Calcium carbonate, *Leach- 

*Sulfates, *Path of pollutants, 

Phosphates, Fertilizers, Ion transport, 
tration, Soil properties. 


The effect of lime (CaCO3) and phosphate addi- 
haracteristics 


Hydrogen ion concentration, 


COMPUTER SIMULATION OF DDT DISTRI- 
BUTION IN PALOS VERDES SHELF SEDI- 


Arizona Univ., Tucson. Dept. of Civil Engineering 
and Engineering Mechanics. 

B. E. Logan, J. A. Steele, and R. G. Arnold. 
Journal of Environmental Engineering JOEDDU, 
Vol. 115, No. 1, p 221-238, February 1989. 5 fig, 4 
tab, 17 ref, append. 


Descriptors: *DDT, *Fate of pollutants, *Model 
studies, *Computer models, Simulation analysis, 
Sedimentation, Marine sediments, Wastewater dis- 
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Group 5B—Sources Of Pollution 


posal, Water pollution sources, Insecticides, Los 
Angeles, California. 


Prior to the imposition of effective source-control 
measures in 1970, large quantities of DDT were 
discharged to the Los Angeles County municipal 
sewer system and, subsequently, to the Pacific 
Ocean. A fraction of this material accumulated 
among sediments of the Palos verdes shelf. While 
the bulk of the DDT lies 10-40 cm below the 
sediment surface, its fate may be affected by future 
wastewater-treatment decisions at the Joint Water 
Pollution Control Plant (JWPCP), Los Angeles 
County's 385-mgd treatment plant. To assess the 
impact of impending JWPCP secondary treatment 
requirements on shelf sediment quality (processes 
that potentially affect the distribution of chemical 
tracers among those sediments, incl back- 
= sedimentation rate), contributions from ef- 

t-related solids, sediment —_ and diffusive 
transport were inco mathematical 
models. Model projections of ‘cashiabontiment 
quality at the most heavily contaminated sites are 
sensitive to projected effluent solids concentra- 
tions, and thus treatment-level decisions at 
JWPCP. Full secondary treatment projections of 
surface-sediment-DDT concentration are 75% 
higher than those corresponding to continuation of 
—— — practice. (Author’s abstract) 

0) 


DESIGN AND CONSTRUCTION OF LEACH- 
ING SYSTEMS IN FILL BASED ON PERME- 
ABILITY 


Lenard Engi gineering, Storrs, CT. 
For —_ bibliographic entry see Field 5D. 
ws9 


NEW METHODS FOR USING DIATOMS AND 
CHRYSOPHYTES TO INFER PAST PH OF 
LOW-ALKALINITY LAKES, 
Indiana Univ. at Bloomington. Dept. of Biology. 
D. F. Charles, and J. P. Smol. 
Limnol hy LIOCAH, Vol. 33, 


logy and Oceanography 
No. 6, p 1451-1462, November 1988. 6 fig, 2 tab, 27 
ref. 


Descriptors: ence mean» *Acid rain effects, 
*Diatoms, *C ydrogen ion concen- 
tration, Laken eat Alkalinity, Lake sediments, Re- 
= analysis, Acidic water, Plankton, Paleo- 
imnology, Algae. 


Distributions of both diatoms and chrysophytes 
(Mallomonadaceae) are clearly correlated with pH 
in low-alkalinity lakes. Their siliceous remains are 
well preserved in lake sediments and have been 
used to infer long- and short-term acidification 
trends. Until now, however, only diatoms have 
been used quantitatively. New methods for infer- 
ring past pH in lake water using diatoms alone, 
chrysophytes alone, and the two together are de- 
scribed. Equations with multiple regression analy- 
sis of diatom and chrysophyte assemblage data and 
pH measurements were developed for 47 Adiron- 
dack lakes (pH range 4.7-7.8). Correiations of 
measured vs. calculated values of pH yielded 
r(squared) values of 0.70-0.74 and standard errors 
of 0.13-0.35 pH unit. The best predictive equations, 
especially for acidic lakes (pH <5.5) incorporate 
both diatoms and chrysophytes. Major advantages 
of using chrysophytes in addition to diatoms in 
paleoecological studies are that chrysophytes are 
more sensitive at lower pH values (<5.0) than 
diatoms, are nearly all planktonic, represent a dif- 
—_ hycological group, can be counted on the 

slides as diatoms, and can be counted faster 
hemen there are fewer taxa. Stratigraphic diatom 
and chrysophyte data for two lake sediment cores 
are used to evaluate the equations. These methods 
are widely applicable in studies of cultural and 
natural acidification of low-alkalinity lakes in many 
regions of the world. (Author’s abstract) 
W89-07818 


ALKALINITY GENERATION IN A _ SOFT- 
ban _ WATERSHED AND IN-LAKE 
Oesterreichische Akademie der Wissenschaften, 
Vienna. Inst. fuer Limnologie. 


For primary bibliographic entry see Field 2H. 
W89-07819 


MICROBIAL BIOGEOCHEMISTRY AND — 


Maryland Univ., Solomons. Chesapeake Biological 


Lab. 

J. E. Bauer, P. A. Montagna, R. B. Spies, M. C. 
Prieto, and D. Hardin. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, p 1493-1513, November 1988. 12 fig, 6 tab, 
59 ref. 


Descriptors: *Seeps, *Oil pollution, *Microorga- 
nisms, *Coastal waters, *Marine sediments, *Geo- 
chemistry, *Hydrocarbons, *Water pollution ef- 
fects, * Alkalinity, Path of ae. Organic 
carbon, Sulfates, Sulfides, Nitrogen, Dissolved 
oxygen, Diagenesis, Marine bacteria. 


Vertical profiles of sediment and pore-water con- 
stituents and rates of microbially mediated o 
chemical processes were determined in surfici 
sediments (0-7-cm depth) of three stations in and 
around Isla Vista hydrocarbon seep off Santa Bar- 
bara, California. Measurements were made of pore- 
water alkalinity (total and carbonate), pH, Eh, 
dissolved oxygen, sulfate, and sulfide, total sedi- 
mentary organic carbon (TOC) and nitrogen, 
ATP, sulfate reduction and dark bicarbonate 
uptake and incorporation, and oxygen flux across 
the sediment-water interface in benthic chambers. 
In general, alkalinity, pH, sulfide, TOC, ATP and 
all rate processes were greatest in sediments of that 
station (A) with active seepage and decreased with 
increasing distance from the seep. Sulfate depletion 
and extremely low Eh values occurred in station A 
sediments. At a station (B) with lower seepage 
rates than station A, sedimentary and pore-water 
constituents and rate processes were intermediate 
to those measured at station A and a station (C) 
without seepage. Pore-water and sedimentary con- 
stituents as well as oxygen flux were strongly 
correlated with total extractable sedimentary 
drocarbons (TEH) a at each station and 
for each corresponding depth interval. All param- 
eters exhibited seasonal differences that may have 
been temperature-dependent. The greater concen- 
trations of TEH, sulfide, and alkalinity with in- 
creasing sedimentary depth indicate that seep sedi- 
ments are a source of these constituents to the 
water column and a sink for O2 and SO4(--). The 
strong heterotrophic, and possibly chemoautotro- 
phic, character of seep sediments resembles that of 
other organically enriched systems. The diagenesis 
of petroleum hydrocarbons is a function of the 
biogeochemical patterns and microbial heterotro- 
phic activities in surficial sediments. (Author’s ab- 


stract) 
W89-07821 


CYCLIC ORGANOCHLORINES 
HERMIT 


TION, 
Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Lebensmittelschemie. 
R. Knickmeyer, and H. Steinhart. 
Netherlands Journal of Sea Research NJSRBA, 
Vol. 22, No. 3, p 237-251, October 1988. 21 fig, 2 
tab, 55 ref. 


Descriptors: *Chlorinated hydrocarbons, *Path of 
pollutants, *Seasonal variation, *Crabs, *North 
Sea, *Population exposure, Bioaccumulation, Poly- 
chlorinated biphenyls, Phytoplankton, Crusta- 
ceans, Food chains, Metabolism, Distribution pat- 
terns, Water pollution sources, Sampling, Uptake. 


The body burdens of 5 cyclic organochlorine com- 
pounds were determined in abdomens of Pagurus 
Bernhardus and P. pubescens from the North Sea 
during two seasons. The seasonal bioaccumulation 
of the sum of concentrations of 24 individual com- 
ponents is influenced by the substances associated 
with food originated from the spring plankton 
bloom and the resuspended sediments during the 
winter. The patterns of individual PCB congeners 
depended on the weight of the abdomens, and the 


138 


geographical position of sampling. In offshore sam- 
ples, the findings indicated a relationship between 
the weight of the abdomen (roughly the age) and 
the bioconcentration of higher chlorinated biphen- 
yls. The results from the coastal areas demonstrat- 
ed that the uptake by food determines the steady 
state concentration of the higher oilcgeaan in the 
hermit crab. Pagurus pubescens ee 
a mixed-function oxygenase (M Dpoven die differ- 
ent from that of Pagurus bernhardus because the 
congeners 2,2’, 3,3’, 4,5,6’ -heptachlorobipheny! 
(174) and 2,2’, 3,3’, 4, 5,6 
(177) were absent in a samples of the former 
species but were always present in the latter. The 
geographical differences between concentrations 
of the sum of concentrations of 24 individual com- 
ponents reflect the general mean-routes of water 
and suspended particulate matter transport through 
the North Sea: the Southern Bight and the conti- 
nental coasts were more polluted with PCBs than 
the central North Sea. Maximum concentrations of 
p-p’-DDE were found in the southern parts and 
parts of the central North Sea. Samples from the 
German Bight showed the highest concentrations 
of Lindane. The results indicate that the atmos- 
heric ipha fic of lower chlorinate biphenyls, 
CB, alpha-HCH and Lindane may be important 
in the dutribution of these components, because 
they only showed slight gradients or even none at 
all in the area investigated. (Author’s abstract) 
W89-07832 





HEAVY METALS ON THE SOUTH BANK OF 
THE HUMBER ESTUARY, 

Anglian Water Authority, Lincoln (England). Lin- 
coln Div. 

B. Barnett, S. Forbes, and C. Ashcroft. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
1, p 17-21, January 1989. 3 fig, 6 ref. 


Descriptors: *Path of pollutions, *Heavy metals, 
*Trace elements, *Estuaries, *Aquatic environ- 
ment, Cadmium, Nickel, Copper, Zinc, Sampling. 


Fucus vesiculosus has been collected from the 
Humber Estuary in summer and winter since Sep- 
tember 1981. Results of analyses for copper, zinc, 
cadmium, nickel, and iron are examined for all 
surveys up to February 1987. Spatial trends for 
levels of cadmium and nickel conform to the pat- 
tern of classical conservative behavior with de- 
creasing concentrations in a seaward direction. 
Copper and zinc exhibit considerable departures 
from this pattern, indicating appreciable inputs into 
the lower estuary. Substantial inputs of iron are 
also apparent in the same area. Long-term tempo- 
ral trends suggest that refinements in methodology 
may account for some of the changes observed in 
earlier years, but in recent surveys, increases in 
copper, zinc and, to a lesser extent, cadmium are 
attributed to enhanced inputs of metals into the 
estuary. There is little evidence for any seasonal 
cycle in metal concentrations. (Author’s abstract) 
W89-07845 


DEPLETION OF SOIL ALUMINIUM BY ACID 
DEPOSITION AND IMPLICATIONS FOR 
ACID NEUTRALIZATION, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

J. Mulder, N. van Breemen, and H. C. Eijck. 
Nature NATUAS, Vol. 337, No. 6204, p 247-249, 
January 1989. 3 fig, 1 tab, 18 ref. 


Descriptors: *Acid rain, *Soil chemistry, *Acidic 
soils, *Path of pollutants, *Chemical properties, 
*Aluminum, Soil environment, Phytotoxicity, Soil 
genesis. 


In acid soils, acid rain is often largely neutralized 
by dissolution of aluminium, which is potentially 
phytotoxic. It is shown that only a minor fraction 
of soil aluminium is readily dissolved. This most 
soluble fraction consists largely of non-silicate, or- 
—, bound aluminium, which has been 
‘ormed in the course of soil development. The 
current rapid and irreversible depletion of this 
fraction constitutes a drastic change in soil genesis. 
Depletion may eventually result in reduced acid 
neutralization, as a consequence of decreased disso- 





lution of aluminium, and should be accounted for 
in soil acidification models. (Author’s abstract) 
W89-07857 


ANAEROBIC BIODEGRADATION OF 2,4 
DICHLOROPHENOL IN FRESHWATER LAKE 
SEDIMENTS AT DIFFERENT TEMPERA- 


Georgia Univ., Athens. t. of Microbiol 
rr; niv., . of Microbiology. 
G. op J. E. Rogers, bed 5 — 

lied and Environmental ‘obiology 
AEMIDF, Vol. 55, No. 2, p 348-353, February 
1989. 6 fig, 1 tab, 21 ref. EPA grant CR 812638 
and DOE Grant DE-FG 09-86 ER 13614. 


Descriptors: *Phenols, *Path of pollutants, *Lakes, 
*Fate of pollutants, *Temperature effects, *Biode- 

*Anaerobic conditions, *Lake sedi- 
ments, Degradation, Organic compounds, Chemi- 
cal reactions, Chemical properties, Biochemistry, 
Sampling, Sediments. 


Anaerobic degradation of 2,4-dichlorophenol (2,4- 
DCP) between 5 and 72C was investigated. Anaer- 
obic sediment slurries prepared from local freshwa- 
ter pond sediments were partitioned into anaerobic 
tubes or serum vials, which then were incubated 
yay at the various temperatures. Reductive 
DCP dechlorination occurred only in the tem- 
perature range between 5 and SOC, although meth- 
ane was formed up to 60C. In sediment samples 
from two sites and at all tested temperatures from 
5 to 50C, 2,4-DCP was transformed to 4-chloro- 
phenol (4-CP). The 4-CP intermediate was subse- 
uently degraded after an extended lag period in 

the ti temperature range from 15 to 40C. Adaptation 
periods for 2,4-DCP transformation decreased be- 


decreased to about 5% of the peak activity by 40C. 
In tubes from one sediment sample, incubated at 
temperatures above 40C, an increase in the degra- 
dation rate was observed following the minimum 
< 40C. This suggests that at least two different 
were involved in the transformation of 
"EDCP to 4-CP. Storage of the original sediment 
jn for 2 months at 12C resulted in increased 
adaptation times, but did not affect the degradation 
rates. (Author’s abstract) 
W89-07858 


IN SITU SURVIVAL OF VIBRIO CHOLERAE 
AND ESCHERICHIA COLI IN A TROPICAL 
RAIN FOREST WATERSHED, 
Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
N. es and T. C. Hazen. 

mmental Microbiology 


Enviro 
AEMIDF, Vo Vol. 55, No. 2, p 495-499, February 
1989. 5 fig, 1 tab, 25 ref. ay Grant R/LR-08-87- 
THAI, NIH grants RR-2657 and RR-8102, DOE 
contract DE-AC09-76SR00001. 


Descriptors: *Vibrio, *Survival, *Water quality, 
*Path of pollutants, *Bioindicators, *Tropical re- 
gions, *Rain forests, *Puerto Rico, *Forest water- 
sheds, *Coliforms, *Escherichia coli, Bacterial 
analysis, Aquatic environment, Pollutant identifica- 
— pollution, Outfall sewers, Public 


For 12 months, Vibrio cholerae and fecal coliform 
densities were monitored along with nine other 
water quality parameters at 12 sites in a rain forest 
watershed in Puerto Rico. Densities of V. cholerae 
and fecal coliforms were not significantly correlat- 
ed, even though the highest densities of both bacte- 
ria were found at a sewage outfall. High densities 
of V. chlorerae were also found at pristine sites at 
the highest point in the watershed. The density of 
Escherichia coli and V. cholerae in membrane 
diffusion chambers did not change significantly 
during the course of two such studies. Physiologi- 
cal activity, as measured by electron transport 
system activity and relative nucleic acid composi 

tion, indicated that both E. coli and V. cholerae 
remained active. This study suggests that V. cho- 
lerae is indigenous to tropical fresh waters and that 
assays other than those that detect fecal coliforms 
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or E. coli must be used for assessing public health 
risk in tropical waters. (Author’s abstract) 
W89-07863 


ISOLATION OF ENTEROVIRUS AND REO- 
VIRUS FROM SEWAGE AND TREATED EF- 


FLUENTS IN SELECTED PUERTO RICAN 


co) 

Environmental Monitoring and Support Lab.-Cin- 

cinnati, OH. Virology Section. 

= os eae R.S. A neces and B. A. Wright. 
and vironmental Microbiol! 

A MIDF, Vol. 5. No. 2, p 503-506, February 

1989. 4 tab, 11 ref. 


Descriptors: *Puerto Rico, *Water quality, 

*Wastewater treatment, *Wastewater, *Enterovir- 

uses, *Public health, *Viruses, *Effluents, *Water 

joe Pg *Water analysis, Drinking water, 

astewater outfall, wlasunieeen, Human diseases, 
Pollutant identification. 


Sewage treatment plant effluents were surveyed 
for viral contributions to gastroenteritis outbreaks 
in Puerto Rico. Of the 15 sewage treatment plants 
studied, all discharged their effluents — 
from water treatment plant intakes. No line 
ee SS ee viral challenge to these 
sewage treatment plants or the subsequent reduc- 
tion of viruses before discharge existed. Entero- 
virus counts were generally much than 
those found in the continental United States. At 
four Se Sees ie Sees ener 
ed 100,000 PFU/liter, and one of these a trickling 
filter plant, was discharging 24,000 PFU/liter to 
receiving waters. Virus identification showed that 
more than 80% of the enterovirus isolates were 


the sewage treatmen 
processes. Without reasonable tomer to protect 
receiving waters, several of the com- 
munities were using raw waters that extraor- 
dinary demands on the ability of their water treat- 
ment plants to “a-_ "= safe drinking 
water. (Author’s 
W89-07864 


‘NEW TYPE’ FOREST DECLINES AND RESTA- 
BILIZATION/REVITILIZATION STRATE- 
= A PROGAMMATIC FOCUS, 

wollen’ bibliographic entry see Field 5G. 


FICATION. INDUCED STREAMWATER ACIDI- 
Imperial Coll. of Science and Technology, London 
Prete Dept. of Civil Engineering. 


Hydrological Processes HYPRE3, Vol. 3, No. $s 
25-41, January-March 1989. 11 fig, 3 tab, 26 


Descriptors: *Acidification, 

sources, ‘*Stream pollution, ‘lon exchange, 

*Cation exc *Scotland, *Acidic water, 

*Saline water, *Rainfall-runoff relationships, Pre- 

cana Soil chemistry, Land use, Leaching, 
umus. 


*Water pollution 


Three episodes of short-lived streamwater acidifi- 
cation are described for a remote site in southwest 
Scotland. The catchments studied comprise part of 
glaciated valley which has steep and rugged sides 
and a broad valley floor with accumulations of 
peat and glacial till. During the third of these 
storms stream pH decreased from 5.5 to 4.4. The 
apparent mechanism for acidification is one of ion- 
exchange within the catchment soil following ~ 
cipitation inputs heavily laden with sea-salt. 

percolation of sodium chloride enriched waters 
results in the exchange of Na(+) for H(+) on the 
humus and peat colloid surfaces within both the 
peat and peaty podzol soils. The routinely collect- 
ed weekly samples of streamwater quality 
indicate that ee a sea-salt input, the ~ yw 
retained in the catchment soils is leached and 

flushed into the stream over the subsequent time 
period. Verification of such a process is provided 
by a series of soil experiments. Comparison of data 
from three catchments under differing land-use 
indicates the additional role land ement can 
play in streamwater acidification. (VerNooy-PTT) 
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W89-07932 


ELEVENTH CANADIAN GEOTECHNICAL 
co UIUM: CONTAMINANT MIGRA- 
TION THROUGH GROUNDWATER--THE 
ROLE OF MODELLING IN THE DESIGN OF 
BARRIERS, 


University of Western Ontario, London. Geotech- 
nical Research Centre. 

For primary bibliographic entry see Field 5G. 
W89-07941 


CHARACTERISTICS OF LANDFILL LEA- 
CHATES AND ALTERNATIVES FOR THEIR 
TREATMENT: A REVIEW, 

Santiago Univ. (Spain). Dept. of Chemical Engi- 
neering. 

J. M. Chine. Mendez, and R. Blazquez. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
= 3/4, p 223-250, August 1988. 7 fig, 8 tab, 67 


Descriptors: *Water quality, “Water 
treatment, *Water pollution sources, 

*Leac Reviews, Sanitary landfills, is, Leaching 
Solid wastes, Soil solution, Chemical analysis. 


Sanitary landfilling is the most common way to 
— solid urban wastes. An important prob- 
lem associated with landfills is the production of 
leachates. The factors determining the characteris- 
des of tandunes Span onl eins wate lati 
are reviewed together with the reported composi- 
tions of leachates from various countries and ori- 
gins. New data obtained from two landfills of 
different age in the same area are . The 
advantages and disadvantages of the various ‘exist- 
ing alternatives for solvin = leachates problem 
are discussed under the following items: (1) Leach- 
ate swage, — bined Treatment wii a 
pe ecycling and Lagooning wi — 
iological Processing (Aerobic and An- 
poe G 2) Chemic Yay ~ st Y w Treatment (Chem- 
ical itation, Chemical Oxidation, —— 
onto activated carbon, Reverse osmosis, and Strip- 
ping of NH3). The performance at several oper- 
ational conditions of the most important methods is 
reviewed and summarized in several tables. From 
all this information a table designed to aid the 
choice of solutions for each particular case is pre- 
sented. (Author’s abstract} 
W89-07945 


MODELING STUDY OF LONG-TERM ACIDI- 
FICATION IN AN UPLAND SCOTTISH 
CA’ 


.TCHMENT, 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field SC. 
W89-07946 


INFLUENCE OF PH AND ORGANIC SUB- 
STANCE ON THE ADSORPTION OF AS(V) ON 
GEOLOGIC MA 

Linkoeping Univ. (Sweden). Dept. of Water and 
Environmental Research. 

H. Xu, B. Allard, and A. Grimvall. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
pe 3/4, p 293-305, August 1988. 8 fig, 2 tab, 28 


Descriptors: *Acid rain effects, *Arsenic, *Ad- 
so *Geochemistry, * ic units, *Path 
of pollutants, Sulfates, Fulvic acids, Anion ex- 
change, Leaching, Hydrogen ion concentration. 


A study was conducted to provide data that could 
further elucidate the potential impacts of acidic 
— on the adsorption of arsenic (As) to 
different geologic materials. The adsorption of 
As(V) on alumina, hematite, kaolin and quartz has 
been measured as a function of pH (2 to 10), and 
As concentrations (0.0001 to 10 to the minus 8th 
gee in the alumina and kaolin systems only). 

effects of sulfate (0 to 80 mg/L) and fulvic 
acid (0 to 25 mg/L) were studied. The charge of 
the solid surface and the As speciation in solution 
(determined by pH) were the most important 
chemical parameters affecting the sorption behav- 
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ior. At pH below PZC (point of zero charge) of 
the solid, there was a qualitative correlation be- 
tween the adsorption and anion exchange capacity 
of the solid. For hematite at low pH (below 5) 
there was a reduction of the adsorption, possibly 
related to the formation of positively charged spe- 
cies. The presence of sulfate or fulvic acid reduced 
the adsorption. The adsorption of As(V) on the 
selected geologic materials was primarily related 
to the surface change of the solid (positive at pH 
below PZC, negative at pH above PZC) and the 
charge of the predominant As species in the 5 ~ 
ous phase (anionic species at pH above 2 to 3). The 
nonlinearity of the adsorption isotherms as well as 
the decrease in As adsorption when sulfate or 
fulvic acid was present must be considered in any 
efforts to model the As adsorption properties in the 
environment. (Author’s abstract) 

W89-07947 


COPPER RETENTION AND TOXICITY IN A 
FRESHWATER SEDIMENT, 

Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

C. A. Flemming, and J. T. Trevors. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
No. 3/4, p 419-432, August 1988. 6 fig, 3 tab, 40 
ref. 


Descriptors: *Copper, *Toxicity, *Path of pollut- 
ants, *Sediments, *Fate of pollutants, *Microorga- 
nisms, Water pollution effects, Copper sulfate, Soil 
chemistry. 


It is important to assess and predict the effects that 
accumulated Cu may exert on indigenous sediment 
microbial communities because microorganisms 
play an essential role in the cycling of elements (C, 
N. P, S), regeneration of inorganic nutrients, and 
nutrient transformations in the environment. The 
effects of Cu(II) sulfate on sediment respiration 
were investigated in a 3-phase aquatic microcosm, 
containing a calcareous, southern Ontario stream 
sediment. In Cu(+-+)-treated flask-microcosms, 
with the pH restored to 7.1, both aerobic and 
anaerobic CO2 evolution were unaffected by 5000 
micrograms Cu/g sediment over a 40-day period at 
15 C. Oxygen consumption in sediment was initial- 
ly unaffected by 5000 micrograms Cu/g. However, 
after 35 to 40 days, a significant reduction of 28% 
was observed. The added Cu(+ +) was removed 
from the water column and the sediment solution. 
In microcosms containing 5000 micrograms/g of 
total Cu, only 1.00 + or - 0.76 micrograms/g was 
water soluble Cu, and the free cupric cation 
(Cu(+ +)) concentration was below the detection 
limit of the specific ion electrode (< 0.01 micro- 
grams/g). Maximum Cu retention (98.6%) was ob- 
served at 2800 micrograms Cu/g, above which 
fractional retention decreased. In a calcareous, or- 
ganic rich, sediment of pH 7.1, Cu(+ +) was es- 
sentially unavailable to exert a toxic effect on 
respiration. (Author’s abstract) 

W89-07952 


SPECIATION OF TIN COMPOUNDS IN SEDI- 

a OF THE ALEXANDRIA COASTAL 
LT, 

Alexandria Univ. (Egypt). Dept. of Oceanography. 

For primary bibliographic entry see Field 5A. 

W89-07953 


ACCUMULATION OF HEAVY METALS IN 
THE BALTIC SEA ALGAE, 

Akademiya Nauk Estonskoi SSR, Tallinn. Inst. of 
Thermophysics and Electrophysics. 

H. Jankovski, H. Kukk, and Y. Volozh. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
a. “Poe Vol. 37, No. 3, p 234-241, 7 
tab, 32 ref. 


Descriptors: *Path of pollutants, *Heavy metals, 
*Bioaccumulation, *Marine algae, *Baltic Sea, 
Coastal areas, Macrophytes, Copper, Cadmium, 
Lead, Fate of pollutants, Trace metals, Benthos, 
Iron, Mercury. 


Heavy metals, that have appeared in the Baltic Sea 
environment due to human impact are expected to 
increase in the coastal waters two- or threefold by 


the end of the century. A knowledge of the con- 
centrations of trace metals in the Baltic Sea biota is 
of urgent need. Bladder wrack, a brown alga 
widely distributed throughout the whole Baltic 
Sea, was studied for concentrations of Cu, Cd, and 
Pb. In addition, studies were performed on widely 
distributed Cladophora glomerata and Enteromor- 
pha intestinalis. The accumulation of heavy metals 
was evaluated also in Furcellaria lumbricalis, Rho- 
domela confervoides, Phyllophora truncata, Ce- 
ramium lenuicorne, C. rubrum, Cladophora rupes- 
tris and Pilayella littoralis. From phanerogams 
Zostera marina and Potamogeton perfoliatus were 
studied. Results showed that heavy metals concen- 
trations in bladder wrack vary with areas. Heavy 
metals concentrations decrease in the following 
order in the algae studied: Cu > Pb > Cd. If Fe 
and Hg are included the order is: Fe > Cu > Pb 
> Cd > Hg. In bottom vegetation, the heavy 
metals concentration fluctuates within wide limits. 
The highest Cu concentrations were registered in 
Cladophora rupestris and Ceramium tenuicorne, 
Cd in Fucus vesiculosus and Pb in C. tenuicorne. 
When studying the levels of trace metals in macro- 
phytes, the seasonal character of the dynamics, the 
size of the thalli, and the metabolic activity and 
growth rate of the plant should be considered. 
Also benthic algae accumulate heavy metals from 
their roots in proximity to bottom sediments, while 
those attached to hard substrates take heavy metals 
from sea water. In further studies, attention should 
be focused on Fucus vesiculosus and hora 
a. since these species have a sufficiently 
ong life-cycle to accumulate heavy metals, and are 
- aa a part of the food chain. (Geiger-PTT) 


DENITRIFICATION BELOW THE CROP 
ROOTING ZONE AS INFLUENCED BY SUR- 
FACE TILLAGE, 

Agricultural Research Service, Beltsville, MD. 

T. B. Perkin, and J. J. Meisinger. 

Journal of Environmental Quality JEVQAA, Vol. 
is, a rf p 12-16, January-March 1989. 8 fig, 2 
tab, 22 ref. 


Descriptors: *Path of pollutants, *Root zone, 
*Denitrification, *Nitrogen, *Fertilizers, *Fate of 
pollutants, Nitrates, Crop production, Soil bacte- 
ria, Groundwater pollution, Path of pollutants, An- 
aerobic conditions. 


In recent years, there has been increased concern 
over pollution of groundwater by NO3(-), yet little 
is known about microbial N transformations below 
the crop rooting zone. This study investigated the 
importance of microbial denitrification below the 
crop rooting zone of conventional and no-till corn 
=. The soil was a well-drained Matapeake silt 
joam located in the Atlantic Coastal Plain. Plots 
were sampled in 30- and 60-cm depth increments 
down to the water table, which occurred at ca. 420 
cm. Total viable bacteria and numbers of denitrify- 
ing bacteria decreased exponentially with increas- 
ing soil depth down to 150 cm. From 180 cm to the 
top of the water table total bacterial numbers were 
very low (<100 organisms/gram). No CO2 pro- 
duction activity was observed below the 180-cm 
depth in unamended soil incubated aerobically at 
25 C for 24 hr. Anaerobic incubations with added 
NO3-) and glucose showed no denitrifying activi- 
ty below the 180-cm depth. These results indicate 
that C levels below the rooting zone in this well- 
drained, low organic matter soil are too low to 
support anaerobic conditions necessary for denitri- 
fication or to sustain a microbial population. 
Therefore, denitrification is not a mechanism of 
significant NO3(-) loss below the crop rooting 
zone at this location. Surface tillage practices had 
little influence on microbial activity below the 
root-zone. (Author’s abstract) 

W89-07979 


SOLID STATE CADMIUM-113 NUCLEAR 
MAGNETIC RESONANCE STUDY OF CADMI- 
UM SPECIATION IN ENVIRONMENTALLY 
CONTAMINATED SEDIMENTS, 

State Univ. of New York at Albany. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 7B. 
W89-07981 


NATURAL INACTIVATION OF ENTERIC VI- 
RUSES IN SEAWATER, 

National Inst. of Allergy and Infectious Diseases, 
Bethesda, MD. Hepatitis Viruses Section. 

R. Girones, J. Jofre, and A. Bosch. 

Journal of Environmental Quality JEVQAA, Vol. 
18, oy L p 34-39, January-March 1989. 3 fig, 4 
tab, 31 ref. 


Descriptors: *Enteroviruses, *Saline water, *Fate 
of pollutants, Water pollution effects, Marine bac- 
teria, Bacteriophages. 


The stability of viruses in marine water was evalu- 
ated in laboratory tests. Poliovirus 1 was readily 
inacti d in from five different sources. 
Moderately polluted water samples showed more 
antiviral activity than more heavily polluted or 
unpolluted samples. An antiviral activity coeffi- 
cient (AVA) was calculated to express the level of 
antiviral activity in the test samples, demonstrating 
the occurrence of natural virus- inactivating phe- 
nomena in all the marine samples, but not in fresh- 
water samples. The major virus-inactivating 
agent(s) appeared to be of bacteriological nature 
on the basis of the physical size and the susceptibil- 
ity of the antiviral activity to thermal and antibiot- 
ic treatments. In studies on comparative survival, 
poliovirus 1 showed faster decay rates than rota- 
virus SA11, coliphage f2, and bacteriophage B40-8 
under laboratory and field conditions. No differ- 
ences among the other viral strains were observed. 
The validity of bacteri es as surrogate indica- 
tors of viral pollutants in marine environment 
is discussed. (Author’s abstract) 

W89-07982 





EFFECTS OF SEWAGE SLUDGE ON DI-(2- 
ETHYLHEXYL) PHTHALATE UPTAKE BY 


PLANTS, 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

For primary bibliographic entry see Field SC. 
'W89-07983 


PREFERENTIAL MOVEMENT OF OXYGEN- 
18-LABELED WATER AND NITROGEN-15-LA- 
BELED UREA THROUGH MACROPORES IN 
A NICOLLET SOIL, 

Towa State Univ., Ames. Dept. of Agronomy. 

D. L. Priebe, and A. M. Blackmer. 

Journal of Environmental Quality JEVQAA, Vol. 
18, > L p 66-72, January-March 1989. 4 fig, 3 
tab, 26 ref. 


Descriptors: *Oxygen, *Ureas, *Nitrates, *Soil 
water, *Soil contamination, *Path of pollutants, 
*Fate of pollutants, Agricultural runoff, Leaching, 
Interstitial water, Pores, Nitrogen. 


Studies were conducted to evaluate the possibility 
that preferential movement of water through soil 
macropores was an important factor in previously 
observed losses of surface-applied urea and nitrate 
from Iowa soils. Granules of N1S5-labeled urea 
were applied to the surfaces of undisturbed soil 
columns at their water-holding capacities, and then 
O18-labeled water was applied to simulate a 25- 
mm rainfall event. Effluent from the bottoms of the 
columns was incrementally collected and analyzed. 
Soil from the columns was removed in layers 24 hr 
after initiation of the rainfall, and each layer was 
analyzed to determine ths of movement of la- 
beled water and N. Significant amounts of labeled 
water and urea were present in the first increment 
of effluent from some columns. Labeled water and 
urea moved much di and were more dispersed 
in all soil columns t! would be expected in 
absence of preferential movement of water 
through macropores. The results suggest that pref- 
erential movement of water through macropores is 
more important as a factor affecting the movement 
and fate of nitrogen in Iowa soils than generally 
has been recognized. A better understanding of 
where and when this preferential movement 
occurs and how it influences leaching of N and 
other solutes in soils is needed to advance efforts to 
identify management practices that reduced losses 
of N and other chemicals from agricultural soils to 
the environment. (Author’s abstract) 





W89-07985 


SIMULATING THE FATE OF A VOLATILE 
PESTICIDE IN UNSATURATED SOIL: A CASE 
STUDY WITH DBCP, 
Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
R. J. Wagenet, J. L. Hutson, and J. W. Biggar. 
Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 78-84, January-March 1989. 5 fig, 2 
tab, 28 ref. 


Descriptors: *Nematocides, *Unsaturated soil, 
*Soil contamination, *Volatility, *Fate of pollut- 
ants, Mathematical models, Numerical analysis, 
Finite difference methods, Leaching, Case studies, 
Soil water, Permeability coefficient. 


A field experiment that measured DBCP (1,2-di- 
bromo-3-chloro-propane) _ distribution during 
leaching through unsaturated soil was interpreted 
with the aid of a numerical model designed to 
describe the movement of a volatile pesticide 
under field conditions. Field-measured relation- 
ships between hydraulic conductivity, water con- 
tent, and matrix potential were used as model 
input. Simulated matrix potential and water flux 
compared well with values measured in the field 
= The accuracy of simulated water flow in- 
erred accurate solute descri ey an 
considering g it of the lel with a 
ublished Boeerte solution and other reported 
id tests of the model. Simulated and measured 
DBCP solution concentrations were different, 
probably due to the use of a vacuum extraction 
apparatus to obtain soil solution samples. It was 
hypothesized that substantial quantities of DBCP 
were lost in the gaseous form during the extraction 
process, minimizing the usefulness of the data for 
the purpose of estimating DBCP fate under bow 
conditions. Given these facts, the numerical mod 
provided estimates of DBCP fate in field soils as 
were perhaps more reliable and accurate than 
could be obtained for this volatile chemical by 
standard field sampling techniques. (Author’s ab- 


stract) 
W89-07986 


LAND-USE AND WATER QUALITY IN TRIBU- 
TARY STREAMS OF LAKE TAHOE, CALIFOR- 
NIA-NEVADA, 

California Univ., Davis. Div. of Environmental 
Studies. 

For primary bibliographic entry see Field 4C. 
W89-07987 


PICLORAM MOVEMENT IN SOIL SOLUTION 
AND STREAMFLOW FROM A COASTAL 
PLAIN FOREST, 


Auburn are AL. George W. Andrews Forestry 


Science Lal 
For pe ba ‘bibliographic entry see Field SC. 
W89-07988 


MINERALIZATION AND LEACHING OF 

PHOSPHORUS FROM SOIL INCUBATED 

WITH SURFACE-APPLIED AND INCORPO- 

RATED CROP RESIDUE, 

Agricultural Research Service, Durant, OK. 

Water Quality and Watershed Research Lab. 

A. N. Sharpley, and S. J. Smith. 

Journal of Environmental Quality JEVQAA, Vol. 

be oT > p 101-105, January-March 1989. 2 fig, 4 
» 31 ref. 


Descriptors: *Water pollution sources, *Leaching, 
*Phosphorus, *Mineralization, *Cycling nutrients, 
Crop production, Corn, Wheat, Alfalfa, Oats, Pea- 
nuts, Soybeans, Leachates, Fertilizers, Organic 
matter, Path of pollutants, Nitrogen. 


With the increasing use of conservation tillage, 
consideration of crop residue as a potential source 
of plant-available P and mobility of this P in soil 
will be important from both agronomic and envi- 
ronmental standpoints. The effect of placement 
(surface or incorporation) on residue of six crop 
types (alfalfa, Medicago sativa L.; corn, Zea mays 
L.; oat, Avena sativa L.; peanut, Arachis hypogaea 
L.; soybean, Glycine max (L) Merr.; wheat, Triti- 
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cum aestivum L.) on the mineralization and leach- 
ing of P from eight soils was investigated. Signifi- 
cantly greater (1.0% level) amounts of inorganic P 
were leached from surface-applied compared to 
incorporated residues during the 84-day incubation 
at 35 C, with the maximum amount leached after 
28 days. The opposite was true for organic P, with 
greater amounts leached from incorporated residue 
than from surface-applied residue. These amounts 
steadily decreased during the 84-d incubation. Ap- 
parently, mineralization of residue P and move- 
ment within the soil was greater for surface-ap- 
plied compared to incorporated residue and was a 
positive linear function of available soil P content 
(r squared = 0.69-0.81). Any increase in soil P 
solubility caused by residue leachate would be 
expected to occur to a greater extent with an 
increase in available soil P. Leaching of mineral- 
ized P may be an important source of available P 
mn — crop growth. (Author’s abstract) 
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DISSIPATION OF BENTAZON IN FLOODED 
RICE 


California Dept. of Food and Agriculture, Sacra- 
mento. 

L. J. Ross, S. Powell, J. E. Fleck, and B. Buechler. 
Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 105-109, January-March 1989. 1 fig, 4 
tab, 15 ref. 


Descriptors: *Herbicides, *Bentazon, *Fate of a 
lutants, *Soil contamination, Rice, 

Pesticides residues, Path of pollutants, Photode. 
composition. 


The dissipation of bentazon (3-isopropyl-1H-2,1,3- 
benzothiadiazin-4(3H)- one 2,2-dioxide) in water, 
soil and vegetation from three flooded rice (Oryza 
sativa L.) fields was investigated in California. 
Regression analyses were used to describe dissipa- 
tion and to determine half-lives. Maximum benta- 
zon concentrations in water, soil and vegetation 
were 2100 micrograms/L, 960 micrograms/kg and 
23,000 micrograms/kg, respectively. Concentra- 
tions in water showed a gradient from the upper to 
lower end of the fields over time and were related 
to movement of bentazon downfield in flood 
water. Bentazon mass recovered in water samples 
was not linear over time but was related to - 
dation, dilution, application rate and mass 
within a field. In water, the time estimated for a 
50% reduction in initial bentazon mass ran 
between 11 and 32 days after application for the 
three fields. Bentazon mass in soil declined expon- 
entially over time and the dissipation half-life was 
calculated to be 5 days. Bentazon mass recovered 
from vegetation samples was not linear over time 
but was related to degradation and wash-off from 
plant surfaces. The time estimated for a 50% re- 
duction in initial bentazon mass in and/or on vege- 
tation was between 2 and 3 days after application. 
Dissipation rates determined in this study were 
different than published results from small field 
plots and from laboratory data, indicating the need 
for field measurements in the development of regu- 
latory strategies. (Author’s abstract) 

W89-07990 


TRACE METALS IN SOIL, VEGETATION, 
AND VOLES FROM MINE LAND TREATED 
WITH SEWAGE SLUDGE, 

T. M. Alberici, W. E. Sopper, G. L. Storm, and R. 
H. Yahner. 

Journal of Environmental Quality EVQAA, Vol. 
18, No. 1, p 115-120, January-March 1989. 1 fig, 8 
tab, 27 ref. 


Descriptors: *Trace metals, *Sludge disposal, 
*Mammals, *Path of pollutants, *Land disposal, 
Copper, Zinc, Cobalt, Cadmium, Nickel, Grasses, 
Vegetation, Soil contamination. 


Trace-metal concentrations in soil, vegetation, and 
tissues of meadow voles (Microtus pennsylvanicus) 
were compared on a strip-mined site reclaimed 
conventionally (contro! site) and with municipal 
sludge (treated site) in Somerset County, Pennsyl- 
vania, in March and April 1983. With the excep- 
tion of Zn concentrations in birdsfoot trefoil) 
Lotus corniculatus L.), reclamation with municipal 
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sludge did not increase trace metal concentrations 
in soil, vegetation, or meadow voles in comparison 
to the site reclaimed conventionally. Zinc concen- 
tration in birdsfoot trefoil from the site reclaimed 
with sludge was higher than that from the site 
reclaimed conventionally but was below phyto- 
toxic levels. Concentrations of Cu, Zn, Co, Cd, 
and Ni in vole tissues were not significantly differ- 
ent between control and treated sites. However, Cr 
concentrations in kidney and bone and Pb concen- 
trations in liver and bone were higher on the 
control site than on the treated site. Stomach anal- 
yses indicated that meadow voles preferred tall 
fescue (Festuca arundinaceae L.) and quackgrass 
(Agropyron repens L.) to birdsfoot trefoil and 
orchardgrass (Cactylis glomerata L.). (Author’s 
abstract) 

W89-07991 


COMPARISON OF LUMPED AND DISTRIB- 
UTED MODELS FOR CHEMICAL TRANS- 
PORT BY SURFACE RUNOFF, 

Agricultural Research Service, Tucson, AZ. Arid- 
land Watershed Management Research Unit. 

W. E. Emmerich, D. A. Woolhiser, and E. D. 
Shirley. 

Journal of Environmental Quality JEVQAA, Vol. 


18, No. 1, p 120-126, January-March 1989. 9 fig, 15 
ref. 


Descriptors: *Surface runoff, *Path of pollutants, 
*Mathematical models, *Water pollution sources, 
*Model studies, Model testing, Solute transport, 
Adsorption, Mathematical models, Mixing, Nu- 
merical analysis, Finite difference methods. 


A simple, complete mixing model is used to evalu- 
ate the degree of distortion involved in modeling 
chemical exchange and transport at the soil surface 
as a lumped rather than a distributed p-ocess. A 
complete mixing model was coupled to the kine- 
matic cascade model, KINEROS, to provide a 
distributed representation of chemical exchange 
and transport. A lumped model was developed by 
ignoring spatial variations of chemical concentra- 
tion in overland flow and in the mixing zone. 
Chemical concentration and transport predicted by 
the alternative approaches were evaluated for total 
transport, arrival time, peak concentration time, 
and peak concentration. Total chemical transport 
was virtually unaffected by model form. However, 
significant differences were found in arrival and 
concentration times as well as peak concen- 
trations when chemical was placed only in the 
upper plane of a two plane cascade. The lumped 
model predicted significantly lower peak chemical 
concentrations and arrival times that were too 
short. A lumped model is used to describe chemi- 
cal exchange and transport on a cascade of planes. 
(Author's abstract) 
W89-07992 


ASBESTOS IN DRINKING WATER SUPPLIED 
THROUGH GROSSLY DETERIORATED A-C 
PIPE, 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

For primary bibliographic entry see Field SF. 
W89-07996 


SPATIAL DISTRIBUTION OF PROTOGON- 
YAULAX TAMARENSIS RESTING CYSTS IN 
NEARSHORE SEDIMENTS ALONG THE 
NORTH COAST OF THE LOWER ST. LAW- 
RENCE ESTUARY, 

Institut Maurice-Lamontagne, Mont-Joli (Quebec). 
A. D. Cembella, J. Turgeon, J. C. Therriault, and 
P. Belanc. 

Journal of Shellfish Research JSHRDA, Vol. 7, 
No. 4, p 597-609, December 1988. 9 fig, 59 ref. 


Descriptors: *Marine sediments, *Water pollution 
sources, *Dinoflagellates, *Protogonyaulax, *Red 
tide, *St.Lawrence estuary, *Algal toxins, *Toxici- 
ty, *Mollusks, Sediments, Water circulation, Estua- 
rine fisheries, Spatial distribution, *Paralytic shell- 
fish poisoning. 
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The spatial distribution of resting cysts of Proto- 
gonyaulax tamarensis was investigated along the 
north shore of the Lower St. Lawrence estuary, 
within and adjacent to the frontal plume produced 
by the trans-estuarine freshwater outflow of the 
Manicouagan and Aux-Outardes rivers. Nearshore 
sediments sampled during the summer, prior to the 
development of significant concentrations of 
motile Protogonyaulax cells in the water column, 
yielded only low cyst concentrations. However, in 
autumn, several weeks after the disappearance of 
Protogonyaulax from the surface waters, cyst con- 
centrations at the same stations were markedly 
elevated. Although the quantitative cyst distribu- 
tion was rather variable, certain trends were noted. 
First, cysts were primarily associated with sedi- 
ments dominated by fine-grained sand, but which 
also contained a substantial percentage of silt and 
clay. Second, the highest cyst concentrations were 
found at the downstream periphery of the front, 
and between the converging freshwater plumes of 
the Manicouagan and Aux-Outardes rivers. Final- 
ly, for the stations adjacent to this frontal plume, 
the highest cyst accumulations in autumn corre- 
sponded to areas characterized by the highest 
annual paralytic shellfish toxicity in shoreline mol- 
luscs. The results suggest that spatial distribution 
of dinoflagellate cysts and the consequent blooms 
in the St. Lawrence estuary are highly dynamic, 
and strongly controlled by water circulation pat- 
terns. The hypothesis that the toxic blooms which 
appear on the south shore may originate through 
exogenous transport of populations derived from 
cyst beds along the northern shore is further sup- 

rted. (See also W89-08002) (Author’s abstract) 

89-08001 


FORMATION OF THE POLLUTION LOAD OF 
LAKE PEIPSI-PIHKVA  (PEIPSI-PIHKUA 
JARVE REOSTUS KOORMUSE FORMEERU- 
MIS! 


EST), 
Akademiya Nauk Estonskoi SSR, Tallinn. 
T. Raia, A. Jarvet, E. Loigu, and A. Maastik. 
Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 156-161, 1987. 3 
tab. English summary. 


Descriptors: *Pollution load, *Lake Peipus, 
*Water pollution sources, Ions, Sulfates, Organic 
matter, Nitrogen, Phosphorus, Precipitation, 
Animal wastes, Agricultural runoff, Lakes, USSR. 


About one-third of the Lake Peipsi-Pihkva water- 
shed is in Estonia. The runoff from its territory 
strongly influences the quality of the lake water. 
The quantity and quality of river water entering 
the lake was investigated. Compared to the period 
1956-65, the ion content of the water in the years 
1966-82 has markedly changed, even in places 
where there are no point sources of pollution. 
These changes are caused by non-point pollution 
and changes in the chemical composition of pre- 
cipitation water. Most remarkable is the rise of lake 
water sulfate content. The sulfate load of the in- 
flowing rivers is about 280,000 tons a year, 90-95% 
of the total influx, 5-10% precipitates from the 
atmosphere. Animal husbandry farms contribute 
the major part (45-65%) of point source pollution 
as a result of poor animal waste management. A 
method for estimating the probable pollution load 
of runoff from a given territory is proposed. A 
verification of the assessed and measured load of 
organic matter (BOD), N and P of two rivers of 
the lake basin gave good results. A strong increase 
of the organic and biogenous matter concentration 
as well as the load of the spring flood runoff 
demonstrates the marked role of non-point pollu- 
tion. This pollution may be reduced by better 
fertilizing methods (e.g. banning winter spreading). 
The assessment of the pollution load of Lake 
Peipsi-Pihkva and its sources is still preliminary. 
Nevertheless measures for improving the lake 
water quality have been planned. In the 1980's 
waste water purification plants will be built and 
border strips laid out along the lake shore and 
inflowing river banks. (Author’s abstract) 
W89-08011 


BIOACCUMULATION OF FOUR HEAVY 
METALS IN TWO POPULATIONS OF GRASS 
SHRIMP, PALAEMONETES PUGIO, 


Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Biological Sciences. 

A. r Khan, J. S. Weis, and L. D’Andrea. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 339-343, 
March 1989. 2 fig, 16 ref. 


Descriptors: *Heavy metals, *Pollutants, *Bioac- 
cumulation, *Shrimp, *Water pollution, *Path of 
pollutants, *Streams, Mercury, Cadmium, Copper, 
Zinc, Palaemonetes, Piles Creek, Big Sheepshead 
Creek, New Jersey. 


The bioaccumulation of Hg, Cd, Cu, and Zn in 
two populations of grass shrimp, Palaemonetes 
pugio, in New Jersey was investigated. The shrimp 
were collected from Piles Creek (PC), in heavily 
industrialized Linden, and from Big Sheepshead 
Creek (BSC), a relatively pristine creek near non- 
industrialized Tuckerton. bc shrimp showed sig- 
nificantly higher levels of Hg, Cu, and Zn in 
exoskeleton and muscle than BSC shrimp. There 
was no significant difference in cadmium levels 
between the two populations. In both populations 
there were no significant differences in the concen- 
tration of Hg, Cu, and Zn between exoskeleton and 
muscle. However, exoskeleton of both populations 
showed significantly higher levels of Cd than mus- 
cles. PC shrimp showed concentration factors of 
0.32, 0.13, 0.07, and 0.08 of Hg, Cd, Cu, and Zn, 
respectively, while BSC shrimp showed 1.73, 0.8, 
1.1, and 4.2 of Hg, Cd, Cu, and Zn, respectively. 
Although PC shrimp had higher concentration of 
these metals, their concentration factors were 
much lower than BSC shrimp. The higher concen- 
trations of Hg, Cu and Zn in PC compared to BSC 
shrimp was related to the levels of these metals in 
their habitat. The concentrations of Hg, Cd, Cu, 
and Zn in the sediments were 11.2, 5.9, 623, and 
627 microgram/g, respectively, in Piles Creek; the 
concentrations in Big Sheepshead Creek were 
0.054, 0.13, 12.9, and 7.7 microgram/g. (Sand- 


PTT) 
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LEVELS AND INTERACTIONS OF SELENIUM 
WITH GROUP IIB METALS IN MUSSELS 
FROM SWANSEA BAY, SOUTH WALES, U.K., 
University Coll. of Swansea (Wales). Dept. of 
Earth Sciences. 

S. Micallef, and P. A. Tyler. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 344-351, 
March 1989. 2 fig, 3 tab, 23 ref. 


Descriptors: *Selenium, *Heavy metals, *Mussels, 
*Bioaccumulation, *Path of pollutants, *Wales, 
Mytilus, Water pollution, Swansea Bay, Zinc, Cad- 
mium, Mercury, Pollutants. 


The levels and interactions of Se with the Group 
IIB metals Zn, Cd, and Hg in the mussel, Mytilus 
edulis, from the Swansea bay area, Wales, were 
investigated. The highest Zn contamination was 
found in the inner part of the bay at the mouths of 
the rivers Tawe and Neath. These levels are attrib- 
uted to the high input of Zn from the run-off of the 
river Tawe and its tributaries, which contribute to 
39% of the total Zn discharge to the bay. The 
second highest Zn contaminated mussels were 
found at Aberavon, Sker Point and at Port Eynon. 
Mussel samples from the Port Eynon location, the 
furthest site removed from any direct industrial 
influence, contained elevated Zn levels. For Cd, 
although no significant differences were observed 
among the mean concentrations in mussels from 
the different sites, mussels taken from the mouth of 
the river Tawe contained the highest levels. As 
with Zn, the largest discharge of Cd to the bay 
occurs via the Tawe River outflow as a result of 
input from Nant-y-Fenrod tributary. Similarly to 
Zn, mussels taken from Oxwich Point and Port 
Eynon, sites not directly influenced from river run- 
off, still contained high levels of Cd. Mean Hg 
levels in mussels also showed intersite variation; 
the highest value, recorded at Sker Point, was 2- 
3.5 times greater and significantly different from 
the values obtained for mussels from other loca- 
tions. The principal source of Hg contamination in 
the bay was from a chlor-alkali outfall whose 
operation ceased in 1982. Se levels showed a simi- 
lar trend to those of Hg, but with more intersite 


variation. The highest Se concentration was in 
mussels from Sker Point. Natural and anthropo- 
genic sources together with atmospheric deposi- 
tion as a result of fuel combustion could contribute 
to these levels. There were no significant correla- 
tions between the mean levels of Zn and Se, Zn 
and Hg, or Cd and Hg. Significant positive corre- 
lations were found between Zn and Cd, Se and Cd, 
and Se and Hg. Possible explanations for the ob- 
served correlation coefficients are discussed. 
(Sand-PTT) 
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CISED GILL OF ANODONTA ANATINA, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Experimental Zoology. 

D. A. Hol-.verda, J. A. De Knecht, J. Hemelraad, 
and P. R. Veenhof. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 382-388, 
March 1989. 4 fig, 2 tab, 17 ref. 


Descriptors: *Kinetics, *Heavy metals, *Cadmium, 
*Clams, *Path of pollutants, *Gills, Anodonta, 
Pollutants, Animal tissues, Bioaccumulation, Water 
pollution, Synergistic effects. 


Previous studies have shown that Zn retards the 
accumulation of Cd in the freshwater clam Ano- 
donta anatina when present in a hundred-fold 
excess over Cd. This study was undertaken to 
investigate this phenomenon in vitro in order to 
determine whether the in vivo effect of Zn is 
caused by a direct influence on the gill epithelium 
or is sustained by a behavioral response of the 
animal. Whether the rate of in vitro uptake is a 
function of gill size was also studied. Results 
showed that small gills accumulated up to 3 times 
more Cd (on a dry weight basis) than large ones. It 
is probable that the high metal uptake by young 
animals is a feature of the resorbing tissue itself 
rather than being caused by a relatively hi 

ventilation rate. There was a linear uptake of Cd 
with time up to about 0.1 micromolar. At higher 
exposure concentrations the rate of uptake de- 
clined progressively, suggesting that part of the Cd 
is transported via a saturable system. However, 
other factors might also cause retardation of metal 
uptake. First, the difference between total Cd con- 
centration and the activity of the free ion, as the 


increasing total Cd. Secondly, the 

rity of the gill may be affected, leadi 

tion of metal uptake. Zinc inhibited t 

uptake of Cd in a biphasic way. At increasing 
external Zn the uptake of Cd was stimulated. Maxi- 
mum stimulation occurred at a Zn concentration 
that depended on the Cd concentration. At higher 
Zn, the rate of Cd uptake decreased again. In view 
of the short incubation time, it is not thought that 
the effect of Zn is mediated by intracellular inter- 
actions. Instead it is thought that the effect is on 
the plasma membrane permeability, possibly in- 
volving Ca channels, membrane-specific ligands, 
endocytosis, or a combination of these phenomena. 
(Sand- 
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PERSISTENCE OF FENTHION 
AQUATIC ENVIRONMENT, 
Harbor Branch Oceanographic Institution, Inc., 
Fort Pierce, FL. 

T. Wang, and R. Lenahan. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 389-394, 
March 1989. 6 tab, 8 ref. 


IN THE 


Descriptors: *Fenthion, *Insecticides, *Organo- 
phosphorus pesticides, *Fate of pollutants, *Biode- 
gradation, *Chemical degradation, Hydrogen ion 
concentration, Pollutants, Photolysis, Mangrove 
swamps. 


The effect of some potential chemical, photochem- 
ical, biological and environmental conditions upon 
the degradation of fenthion in laboratory and fleld 
experiments was investigated. The stability of 
fenthion under acidic and alkaline conditions was 





observed for hydrolytic degradation. A compari- 
son of the biological degradation by aquatic micro- 
or isms against that of chemical degradation by 
adjustment showed that fenthion remains rela- 
fively stable under acidic to neutral conditions. 
Under alkaline conditions fenthion still remains 
stable until the pH range exceeds 11. Raising the 
i’ from 9 to 11 reduces the half-life by a ree of 
In a test of fenthion degradation in mangrove 
swamp water to compare the biological versus 
hydrolytic degradation, at pH 5 biological degra- 
dation was favored over hydrolytic by a factor of 
2 to 1. sigh» RAL. B. there was no apparent 
difference between the biological and hydrolytic 
degradation rates; it is suggested that extreme pH 
could have inactivated biolo; activity in the 
mangrove water. A study of the ionic effect on 
fenthion degradation showed that higher salinity 
an Tiological _ -life. pene when —_ 
to ly active water this ionic effect 
would ly be minute or secondary in nature. 
The effect of biological activity was also examined 
under light and dark conditions. The results 
showed that photolytic degradation of fenthion 
plays a more important role than that of biological 
degradation in ge water. A field study of 
fenthion d tion in various natural waters indi- 
cates that half-life of fenthion is related to the 
biological activity in the different samples. Assum- 
ing that the ammonium concentration is an indica- 
tor of biological activity for the estuarine and 
saline waters, it is seen that the mangrove water 
with the highest ammonium concentration has the 
lowest half-life while the ocean water with the 
lowest ammonium concentration exhibits the long- 
est half-life. It also that freshwater orga- 
nisms cannot metabolize fenthion as well as the 
— organisms. Thus photolysis and biolo; ic 
cal degradation are the two dominant pathways fo 
fenthion m. Fenthion is more persisten 
in inland freshwater bodies than in oon 
— _ (Sand-PTT) 


EFFECT OF INORGANIC NUTRIENTS ON 


TER, 
Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
S. H. Jones, and M. Alexander. 


“ae and Environmental Microbiology 
AEMIDF, Vol. 54, No. 12, p 3177-3179, Decem- 
ber 1988. 2 a 10 ref. National Institute of Envi- 
ronmental Health Sciences, Public Health Service 
Training Grant ES-07052. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Nutrients, *Inorganic com Mineraliza- 
tion, *Organic compounds, *Lakes, ‘Aedintion. 
= tion, Chemical i — on ag Nitrates, 

fates, Pheno! Phosp! rus, Biodegradation, 
Growth, Industrial wastes. 


The addition of phosphate, nitrate, or sulfate (each 
at 10 mM) decreased the acclimation period for the 
mineralization of low concentrations of p-nitro- 
phenol (PNP) in lake water. Added phosphate 
shortened the acclimation period for biodegrada- 
tion of 2 ng to micrograms of PNP per ml in 
various lake water samples and of 2,4-dichloro- 
phenoxyacetate at 100 ng/ml. Added P enhanced 
the rate of growth of PNP-mineralizing microorga- 
nisms in waters containing 200 ng or 2 micrograms 
of PNP per ml. It is suggested that the effect of P 
on the acclimation results from an increase 
in the growth rate of the initially small population 
of microorganisms able to mineralize the synthetic 
chemicals. (Author’s abstract) 

W89-08040 


MODEL OF WET DEPOSITION TO COMPLEX 
TERRAIN. 


University’ of Manchester Inst. of Science and 
Far nga (England). Dept. of Pure and Applied 


ysics. 

A. Jones, and T. W. Choularton. 

Atmospheric Environment ATENBP, Vol. 22, No. 
jee p 2419-2430, November 1988. 9 fig, 1 tab, 24 
ref. 


Descriptors: *Acid rain, *Fallout, *Path of pollut- 
ants, *Rainfall, *Model studies, *Orographic pre- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


cipitation, *Terrain analysis, *Chemistry of pre- 
cipitation, Aerosols, Clouds, Nucleation, Sulfates, 
Topography, Catchment areas, Model testing, 
Evaporation, Wind. 


A two-dimensional model of the seeder-feeder 
mechanism of orographic rainfall enhancement 
was extended to include the deposition of aerosol 
material incorporated into the orographic feeder 
cloud by nucleation scavenging. Parameterizations 
of any changes in the concentration of sulfate in 
the cloud due to chemical reactions were also 
included. The model was used to predict the rain- 
fall enhancement and sulfate deposition over ter- 
rain consisting of two parallel ridges oriented per- 
pendicular to the wind. A wide range of spatial 
scales of up to 150 km was used. It was found that 
the patterns of rainfall enhancement and deposition 
are strongly dependent on the spatial scales, the 
atmospheric structure, and the cloud chemistry. 
The model suggests that wet deposition over com- 

wo Doge: 3 Ing adew te Henge ge: Shaper» 

ution oO y position wi 
pempetbentg phere sh ng vying 
portant over short hills, as only a small fraction of 
the available sulfate in the cloud water is scav- 
enged. Over larger-scale topography, the depletion 
of the aerosol becomes much more important. 
Cloud chemical processes are very important if 
oxidants and gas-phase SO2 are present. (Author’s 


) 
W89-08043 


MASS-TRANSPORT LIMITATION TO THE 
RATE OF IN-CLOUD OXIDATION OF SO2: 
ee IN THE LIGHT OF NEW 
Brookhaven — Lab., Upton, NY. Environ- 


Atmospheric Environment ATENBP, Vol. 22, No. 
11, p 2491-2499, November 1988. 5 fig, 40 ref. US 
Dept. of Energy Contract DE-AC02-76CH00016. 


Descriptors: *Oxidation, *Clouds, *Chemistry of 
precipitation, *Sulfur cycle, *Acid rain, *Path of 
pollutants, *Atmospheric physics, Kinetics, Sulfur 
compounds, Rain, Temperature, Fluid drops, 
Ozone, Chemical reactions. 


Recent measurements of mass-accommodation co- 
efficients of SO2, 03, and H202 on aqueous solu- 
tion allow definitive examination of mass- rt 
limitation to the rate of in-cloud aqueous- 

oxidation of SO2 by O3 and H202. Despite the 
low mass- ion coefficient of O3, inter- 
facial mass transport of this species presents no 
limitation to the in-cloud reaction rate. Lower 
bounds for mass-accommodation coefficients of 
H202 and SO2 establish that interfacial mass trans- 
port of these species is less restrictive than gas- 
phase diffusion and is not a limitation to the in- 
cloud reaction under conditions of interest. Al- 
though ——— limitation of the O3 reaction 
and gas-p! limitation of the H2O2 reaction are 
indicated under certain extremes of conditions, for 
the most part this limitation is absent, ruling out 
any drop-size to the kinetics of these 
reactions in most situations. The results further 
indicate that the rates of these reactions may be 
accurately evaluated in many situations of interest 
by treating cloudwater as saturated in the reagent 
ay (Author’s abstract) 
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CHARACTERIZATION OF NORTH SEA AER- 
= BY INDIVIDUAL PARTICLE ANALY- 
Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 


istry. 
For primary bibliographic entry see Field 2K. 
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ACIDIC AND ALKALINE PRECIPITATION 
COMPONENTS IN THE MESOSCALE RANGE 
UNDER THE ASPECT OF METEOROLOGI- 
CAL FACTORS AND THE EMISSIONS, 

Institut fuer Energetik, Leipzig (German D.R.). 
W. Marquardt, and P. thle. 

Atmospheric Environment ATENBP, Vol. 22, No. 
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Sources Of Pollution—Group 5B 
12, p 2707-2713, December 1988. 4 fig, 8 tab, 9 ref. 


Descriptors: *Acid rain, *Alkalinity, *Chemistry 
of precipitation, Sampling, lons, Chemical analysis, 
Air pollution effects, Germany, Water pollution 
sources, Rainfall, Coal. 


Rainfall collected from individual precipitation 
events at two sites in Germany 80-100 km 
from industrial sites was analyzed for ionic species. 
The cloud routes at the 850 hPa level were traced 
back one day and seven sectors were formed for 
each collecting site. Data were analyzed with re- 
spect to the influences of meteorological and sea- 
sonal factors, and ionic content was studied as a 
function of emission patterns with special attention 
to the difference of acidic and alkaline components 
emitted by the combustion of different kinds of 
fossil fuels. It was concluded that the considerable 
emission of neutralizing components ( 

CaO) from brown firing causes a c in- 
crease in the pH of 

ex) 


- lespi 
its high sulfur content compared to other fuels, 
does not increase the acidity of rain. (Doria-PTT) 
W89-08046 


SIMULATION OF SULFUR WET DEPOSITION 
AND ITS DEPENDENCE ON THE INFLOW OF 
SULFUR SPECIES TO STORMS. 

Battelle Pacific Northwest Labs., Richland, WA. 
R. C. Easter, and D. J. Luecken. 

Atmospheric Environment ATENBP, Vol. 22, No. 
12, p 2715-2739, December 1988. 16 fig, 10 tab, 69 
ref, Electric Power Research Institute Re- 

Agreement RP1630-40. 


Descriptors: *Path of pa, *Acid _ 
*Sulfur, *Storms, *Model studies, *Chemistry of 
precipitation, Mathematical models, Sulfur com- 
pounds, Aerosols, Sulfates, Ozone, Clouds, Con- 
vection, Seasonal variation, Nucleation. 


Numerical precipitation scavenging models were 
used to investigate the re! between the 
_— concentrations of sulfur species to precipita- 
tion systems and the resulting sulfur wet bane 
tion. Simulations were made for summer and 
winter seasons using concentration ranges of SO2, 
aerosol = H202, and O3 appropriate for the 
eastern U.S. summer simulations use one-dimen- 
sional ti it convective aunt and scav- 
enging models; winter simulations use two-dimen- 
sional steady-state warm-frontal models. Sulfur 
scavenging mechanisms include nucleation scav- 
enging of aerosol, aqueous reactions of H202, 03, 
and HCHO with *SV), and nonreactive — 
scavenging. Over the wide range of conditions that 
were examined, the relation between sulfur inflow 
ont oe eee ee 
to strongly nonlinear. The of nonlinearity 
was most affected by sulfate levels and 
relative levels of SO2 vs H202. Higher aerosol 
sulfate levels (as found in summer) produced a 
more linear relation. The greatest nonlinearity oc- 
curred when SO2 exceeded H202. Winter simula- 
tions showed more nonlinearity than summer simu- 
lations. (Author’s abstract) 
W89-08047 


AEROSOL AND HYDROMETEOR CONCEN- 
TRATIONS AND THEIR CHEMICAL COMPO- 


A STABLY STRATIFIED ATMOSPHERE, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Atmospheric Physics Lab. 

B. Zinder, T. Schumann, and A. Waldvogel. 
Atmospheric Environment ATENBP, Vol. 22, No. 
bs p 2741-2750, December 1988. 9 fig, 4 tab, 26 
ref. 


Descriptors: *Aerosols, *Precipitation, *Acid rain, 
*Path of pollutants, *Water pollution sources, 
*Clouds, *Atmospheric physics, Stratification, At- 
mosphere, Particulate matter, Washouts, Fog, Air 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


pollution, Chemistry of precipitation, Chemical 
composition, Mountains. 


Detailed measurements of 10 cases of winter pre- 
cipitation along a mountain slope show that under 
certain conditions, up to 80% of pollutants in pre- 
cipitation result from below-cloud scavenging. 
is behavior is evident if a stably stratified atmos- 
here occurs for some days before precipitation. A 
high washout of particles can be explained by an 
inversion fog model: aerosols in fog layers show 
different size distributions than in dry air. In dry 
air, the aerosol size distribution has its maximum 
on particles which are removed inefficiently by 
below-cloud scavenging. In such situations, the 
llutant input from below-cloud scavenging is as 
fittle as 5-20%. In contrast, under humid condi- 
tions, the main aerosol mass does not consist of 
particle sizes in the Greenfield gap, and therefore 
the aerosols are scavenged more efficiently, and 
higher below-cloud input occurs. In Part I, a large 
in-cloud and small below-cloud scavenging effi- 
ciency was deduced from measured aerosol de- 
creases at three measuring sites. In this paper, it is 
shown that, under conditions of an inversion, the 
below-cloud input of pollutants may dominate all 
other contributions. (Author’s abstract) 
W89-08048 


WET SULFATE AND NITRATE DEPOSITION 
PATTERNS IN NORTH AMERICA, 


EASTERN 
Massachusetts Inst. of Tech., Cambridge. Energy 


Lab. 

S. G. Zemba, D. Golomb, and J. A. ye 
Atmospheric Environment ATENBP, Vol. 22, No. 
12, p 2751-2761, December 1988. 12 fig, 14 ref. 


Descriptors: *Sulfates, *Nitrates, *Chemistry of 
recipitation, *North America, *Acid rain, Rain- 
all, mal variation, Spatial distribution. 


Four year (1982-1985) averaged acid deposition 
(sulfate and nitrate ion) data obtained at 77 stations 
of the Acid nage oe in Eastern North 
America (ENA) are lyzed for seasonal and 
spatial variations. Average sulfate concentrations 
over most of ENA range from 1.5-3 mg/l. Highest 
sulfate depositions (> 35 y) occur over 
west Pennsylvania, the Virginias, east Michigan, 
and southern Ontario between Lakes Huron and 
Erie. Sulfate isopleths generally stretch along a 
SW-NE axis. In the northeast quadrant of ENA, 
65-70% of the annual sulfate depositions occur in 
the April-September half year; some regions in 
southern Canada experience as much as 75% in 
that period. Average nitrate concentrations range 
from 1-2 mg/l throughout much of ENA. Peak 
nitrate depositions (> 20 kg/ha/y) fall between 
Lakes Michigan and Ontario; 15 k; y or more 
cover most of the Midwest, New York, New Eng- 
land, and south Ontario. Nitrate depositions are 
more evenly distributed throughout the year, with 
55-65% occurring in the April-September half 
year. The average annual molar ratio of sulfate to 
nitrate varies from 0.8-1.5 over ENA. The ratio is 
highest at south-central receptors and lower at 
northern latitudes. The findings demonstrate that 
reducing emissions during deposition season 
will result in larger deposition decrements than if 
the emission reductions are spread evenly through- 
out the year. (Doria-PTT) 

W89-08049 


SOOT SCAVENGING MEASUREMENTS IN 
ARCTIC SNOWFALL, 

Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen. 

K. J. Noone, and A. D. Clarke. 

Atmospheric Environment ATENBP, Vol. 22, No. 
12, p 2773-2778, December 1988. 2 fig, 2 tab, 21 
= Mg Division of Polar Programs Grant DPP- 


Descriptors: *Air pollution, *Carbon, *Chemistry 
of precipitation, *Arctic, *Snow, *Particulate 
matter, *Acid rain, *Path of pollutants, Snowpack, 
Sweden, Snowmelt, Acidity, Conductivity, Sul- 
fates, Sampling, Nitrates, Chlorides, Sodium, Po- 
tassium, Ammonium. 


Simultaneous measurements of elemental carbon 
(EC) concentrations in air and in fresh snowfall 


were made for six storms during the spring of 1984 
in the Swedish Arctic. Air concentrations ranged 
from 0.8-0.05 micrograms/cu m, while concentra- 
tions in the fresh snowfall ranged from 60-4 micro- 
grams/1 meltwater with a marked decrease in both 
the air and snow concentrations over the sampling 
period. The EC scavenging ratio in the snowfall 
remained roughly constant at ca 100 and appeared 
to be independent of these concentration changes. 
In addition to the EC measurements pH, conduc- 
tivity, and some major ions were measured in the 
fresh snowfall. Excess sulfate varied from 0-12 
microM with the lowest value at the end of the 
sampling period, while pH ranged from 4.6-5.2, 
with the highest values at the end of the sampling 

riod. (Author’s abstract) 
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RELATIONSHIPS BETWEEN METEOROLOG- 
ICAL SITUATIONS AND ACID RAIN IN SPAN- 
ISH BASQUE COUNTRY, 

Collegio Universitario de Alava, Spain. 

A. Ezcurra, H. Casado, J. P. Lacaux, and C. 
Garcia. 

Atmospheric Environment ATENBP, Vol. 22, No. 
12, p 2779-2786, December 1988. 5 fig, 7 tab, 9 ref. 


Descriptors: *Weather, *Acid rain, *Spanish 
Basque country, *Chemistry of precipitation, 
*Water pollution sources, Sampling, infall, 
Chemical composition, Statistical analysis, Multi- 
variate analysis, Air pollution. 


Rainfall from a total of 52 precipitation events was 
collected in 1986 at Vitoria (Spanish jue coun- 
try) and studied using multivariate lysis and 
automatic classification (length chi squared) of the 
rainy events. These techniques demonstrated the 
presence of acid rain with an anthropogenic origin, 
reinforced by the trans-border transport from 
southern France. Rainy episodes were also shown 
to have a basic character due to a local source of 
terrigenous particles. Four potential sources of pol- 
lution were defined to account for the temporal 
variations of rainfall chemical composition: (1) a 
marine source characterized by chloride, sodium, 
and magnesium ions; (2) a basic terrigenous source 
characterized by a strong concentration of calcium 
ions; (3) the source of acidity associated with the 
presence of nitrate and ammonium; and (4) a 
source characterized by the participation of sulfate 
to both the acidity and the terrigenous source, 
identified by potassium, calcium, and magnesium. 
Four main meteorological classes were also identi- 
W89-08052 

CHOICE OF WORKING VARIABLES IN THE 
GEOSTATISTICAL ESTIMATION OF THE 
SPATIAL DISTRIBUTION OF ION CONCEN- 
TRATION FROM ACID PRECIPITATION, 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

K. Guertin, J.-P. Villeneuve, S. Deschenes, and G. 
Jacques. 

Atmospheric Environment ATENBP, Vol. 22, No. 
* p 2787-2801, December 1988. 16 fig, 3 tab, 17 
ref. 


Descriptors: ‘*Spatial distribution, *Statistical 
met *Acid rain, *Chemistry of precipitation, 
*Estimating, Ions, Mapping, Simulation, Sulfates, 
Rainfall. 


Ordinary kriging presents an optimal tool to esti- 
mate the spatial distribution of ion concentration 
from acid precipitation and produce risk-qualified 
maps of the phenomenon over the studied area. 
The choice of appropriate working variables for 
the estimation of ion concentration depends on the 
nature of the studied phenomena and on the objec- 
tive of the study. The effect of this choice on 
estimation results is illustrated through a compari- 
son of experimental results obtained from the 
direct kriging of concentration and from the esti- 
mation of concentration by quotient. It appears 
that even with fairly constant precipitation totals 
with respect to ion concentrations and given a 
small correlation between both variables, discrep- 
ancies between results from the two approaches 
can be significant, especially at a local scale: the 


144 


spatial distribution of estimated values varies local- 
ly according to each procedure, and the level of 
uncertainty is systematically better predicted 
through an estimation by quotient, even though it 
is based on an approximate formula. In order to 
avoid misleading results, the direct kriging of ion 
concentration should be applied only for global 
estimation purposes after its practical equivalence 
with the estimation by quotient has been appraised. 
(Author’s abstract) 

W89-08053 


ISOLATION OF VIBRIO CHOLERAE FROM 
AQUATIC BIRDS IN COLORADO AND UTAH, 
Colorado State Univ., Fort Collins. Dept. of 
Microbiology. 

J. E. Ogg, R. A. Ryder, and H. L. Smith. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 95-99, January 1989. 2 
fig, 2 tab, 39 ref. 


Descriptors: *Vibrio, *Epidemiology, *Water 
birds, *Colorado, *Utah, ‘Isolation, Bacteria, 
Human diseases, Feces, Bioassay, Pathogenic bac- 
teria. 


Vibrio cholerae was isolated from cloacal swabs 
and freshly voided feces collected from 20 species 
of aquatic birds in Colorado and Utah during 1986 
and 1987. About 17% (198 of 1,131) fecal speci- 
mens collected from July 1986 through August 
1987 contained the organism. Both O1 and non-O1 
V. cholerae strains were isolated from the fecal 
specimens. Isolates from eight birds (representing 
five species) utinated in O group 1 antiserum. 
Supernatants of broth cultures three isolates 
which typed as V. cholerae O1 serotype Ogawa 
gave reactions typical of cholera toxin when tested 
on Y-1 mouse adrenal cell cultures. Several sero- 
vars of non-Ol V. cholerae were isolated from the 
fecal specimens; serovar 22 was the most prevalent 
type. All non-O1 isolates were cytotoxic to Y-1 
mouse adrenal cells. Only non-O1 V. cholerae was 
detected in water samples collected from the habi- 
tat of the birds. The results of this study suggest 
that aquatic birds serve as carriers and disseminate 
V. cholerae over a wide area. (Author’s abstract) 
W89-08061 


BIOTRANSFORMATION AND DETOXIFICA- 
TION OF T-2 TOXIN BY SOIL AND FRESH- 
WATER BA' 


CTERIA, 
Kent Univ., Canterbury (England). Biological Lab. 
S. Beeton, and A. T. Bull. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 190-197, Jan 
1989. 6 fig, 5 tab, 29 ref. Ministry of Defence 
Contract 2099/016/CDE. 


Descriptors: *Biotransformation, *Detoxification, 
*Toxins, *Molds, *Trichothecenes, *Fate of pollut- 
ants, *Bacteria, Soil bacteria, Aquatic bacteria, Soil 
fungi, Cereal crops, Carbon, Energy, Growth, Me- 
tabolism, Degradation, Chemical reactions, Molec- 
ular structure. 


Bacterial communities isolated from 17 of 20 sam- 
ples of soils and waters with widely diverse geo- 
graphical origins utilized T-2 toxin as a sole source 
of carbon and energy for growth. These isolates 
readily detoxified T-2 toxin as assessed by a Rho- 
dotorula rubra bioassay. The major degradation 
pathway of T-2 toxin in the majority of isolates 
involved side chain cleavage of acetyl moieties to 
produce HT-2 toxin and T-2 triol. A minor degra- 
dation pathway of T-2 toxin that involved conver- 
sion to neosolaniol and thence to 4-deacetyl neoso- 
laniol was also detected. Some bacterial communi- 
ties had the capacity to further degrade the T-2 
triol or 4-deacetyl neosolaniol to T-2 tetraol. Two 
communities, TS4 and KS10, degraded the tri- 
chothecene nucleus within 24 to 48 h. These bacte- 
rial communities comprised 9 distinct species each. 
Community KS10 contained 3 primary transform- 
ers which were able to cleave acetate from T-2 
toxin but which could not assimilate the side chain 
products, whereas community TS4 contained 3 
primary transformers which were able to grow on 
the cleavage products, acetate and isovalerate. A 
third community, AS1, was much simpler in struc- 





ture and contained only two bacterial species, one 
of which transformed T-2 toxin to T-2 triol in 
monoculture. In all cases, the complete communi- 
ties were more active against T-2 toxin in terms of 
rates of degradation than any single bacterial com- 
ponent. Cometabolic interactions between species 
is suggested as a significant factor in T-2 toxin 


Sian (Author’s abstract) 
W89-08062 


WATER QUALITY OF LAKE PYHAJARVI 

(KARELIA) IN THE 1980S, 

North Karelian Water District Office, Joensuu 

(Finland). 

For primary bibliographic entry see Field 2H. 
W89-08082 


——— OF LAKE PYHAJARVI (KARE- 


Joensuu Univ. (Finland). Karelian Inst. 
For primary bibliographic entry see Field 5C. 
W89-08083 


MODEL TO PREDICT THE LEVEL OF ARTI- 
FICIAL RADIONUCLIDES IN ENVIRONMEN- 
TAL MATERIALS IN THE SEVERN ESTUARY 
AND THE BRISTOL CHANNEL, 

National Radiological Protection Board, Harwell 


oe gree 

N. P. McColl. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 79-84, 1988. 1 fig, 3 tab, 13 ref. 


Descriptors: *Model studies, *Radioactive wastes, 
*Estuaries, Water pollution effects, *Water pollu- 
tion sources, Nuc powerplants, Salinity, Ra- 
dioiso Cesium radioiso Model testing, 
Population exposure, Tracers, Path of pollutants. 


The SEVERN compartment model of the Bristol 
Channel and Severn Estuary (England) was devel- 
oped for use in predicting environmental concen- 
trations of artificial radionuclides present in the 
estuary as a result pho low-level routine discharges 
from the nuclear power industry. The approach 
used was to divide the geographical region into a 
number of compartments and represent mass water 
movements and dispersion as exchange coefficients 
between compartments. This approach assumes 
that a radionuclide is uniformly distributed within 
each compartment. The system of first-order linear 
equations that represents the model is solved nu- 
merically to produce time-varying environmental 
pe of radionuclides. Further computer 
are used to assess the radiological impact 
concentrations, using appropriate dosimetric 
a habit data. The model was validated against 
salinity data and concentrations of Cs137 in envi- 
ronmental media. This validation demonstrates the 
overall ability of the model to represent the trans- 
port and environmental distribution of tracer mate- 
rials, including those not conserved in the water 
column. (Doria-PTT) 
W89-08095 


ALUMINIUM SOLUBILITY RELATIONSHIPS 
IN ACID WATERS-A PRACTICAL EXAMPLE 
OF THE NEED FOR A RADICAL REAPPRAIS- 


AL, 
Institute of Hydrology, Wallingford (England). 
C. Neal 


Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 141-159, December 30, 1988. 9 fig, 28 ref, 
append. 


Descriptors: *Acid rain effects, *Path of pollut- 
ants, *Aluminum, ‘*Solubility, *Acid streams, 
Thermodynamics, Stability analysis, Chemistry, 
Alkalinity, Carbon dioxide, Geohydrology, 
Streams, Groundwater. 


Stream waters draining the Hafren forest are satu- 
rated to oversaturated with respect to some crys- 
talline forms of Al(OH)3 and kaolin except for the 
most acidic ones (pH < 4.5) which are undersatur- 
ated. No single solubility control involving these 
phases explains the variations observed. Conven- 
tional stability diagrams are misleading in that their 
axes are dependent so that spurious correlations 
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result. Alternative plots are provided which do not 
exhibit this peng Analysis of aluminum sol- 
ubility controls within the soilwater and ground- 
water zones is achieved by the application of ther- 
modynamic stability diagrams to calculated values 
of soilwater and groundwater chemistry using 
stream-water values while pCO2 is fixed at a soil- 
water and groundwater value of 25 times the at- 
mospheric value. The preliminary analysis suggests 
that Al(OH)3 and kaolin solubility cous are not 
important in surfacewater, soilwater, and ground- 
water. The results point to the urgent need for a 
radical reappraisal of aluminum hydrogeological 
controls in acidic and acid sensitive catchments. 
(Author’s abstract) 

W89-08117 


FATE OF ACETONE IN AN OUTDOOR 
MODEL STREAM IN SOUTHERN MISSISSIP- 
PI, U.S.A., 

RE Rath Survey, Arvada, CO. 

$e thbun, D. W. Stephens, D. J. Schultz, and 
pe of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 181-209, December 30, 1988. 8 fig, 7 tab, 33 ref. 


*Fate of pollutants, 
ippi Dyes, Alcohols, Volatility, 
Biodegradation, rr edeg Nutrients, Nitrates. 


The fate of acetone in water was investigated in an 
outdoor model stream located in southern Missis- 
sippi. Acetone was injected continuously for 32 
days, resulting in small milligram-per-liter concen- 
trations in the stream. Rhodamine-WT dye was 
injected at the beginning and at the end of the 
-_ to determine the time-of-travel and disper- 

characteristics of the stream. A 12-h a 
oft. t-butyl alcohol (TBA) was used to determine the 
volatilization characteristics of the stream. Volatili- 
zation controlled the acetone concentration in the 
stream. Significant bacterial of acetone 
did not occur, contrary to expectations based on 
previous laboratory studies. Attempts to induce 
degradation of the acetone by injecting glucose 
and a nutrient solution containing bacteria accli- 
mated to acetone were unsuccessful. Possible ex- 
planations for the lack of bacterial degradation 
included a nitrate limitation and a limited residence 
time in the stream system. (Author’s abstract) 
W89-08120 


REGIONAL HYDROGEOLOGY OF THE SILU- 
RIAN AND ORDOVICIAN SEDIMENTARY 
ROCK UNDERLYING NIAGARA FALLS, ON- 
TARIO, CANADA, 

National Water Research Inst., Burlington (Ontar- 


io). 
K. S. Novakowski, and P. A. Lapcevic. 
Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 211-236, December 30, 1988. 7 fig, 4 tab, 55 ref. 


Descriptors: *Geohydrology, *Sedimentary rocks, 
ar a Falls, *Path of pollutants, *Waste dispos- 
al, * *Grc 

een Stratigraphy, Boreholes, formaaiey 
Monitoring, Hydraulic properties, Hydraulic con- 
ductivity, Model studies, Geochemistry, Saline 
water. 











Due to concern over the potential for widespread 
groundwater contamination in the sedimentary 
rock underlying the Niagara Falls area, a study 
was done to investigate the hydrogeology of the 
Silurian and Ordovician a ee 
the Upper Niagara River and the Niagara 
Peninsula. Seven boreholes were drilled, tested for 
permeability, sampled for inorganic and organic 
solutes, and monitored for hydraulic head to pro- 
vide data for a co tual model of regional 
groundwater flow. Results show that there are at 
least three distinct groundwater flow regimes in 
the bedrock. The uppermost regime consists of 
fracture zones in the Guelph and Lockport Forma- 
tions, with active groundwater circulation primari- 
ly discharging towards the Niagara Gorge and 
Escarpment. Underlying the Lockport Formation 
are an Overpressured and an underpressured (low 
hydraulic head) regime. In both regimes, geo- 
chemical analyses and permeability measurements 
indicate very old and saline groundwater which 
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probably has undergone minimal migration since 
pre-Pleistocene time. It is concluded that potential 
groundwater contamination below the bottom of 
the Lockport Formation is probably not significant 
in the Niagara Falls area — adjacent to the 
Niagara Gorge where vertical permeability in the 
poe Si regimes may be enhanced. (Author's 


) 
W89-08121 


THREE-COMPONENT TRACER MODEL FOR 
STORMFLOW ON A SMALL APPALACHIAN 
FORESTED CA 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

For primary bibliographic entry see Field 2A. 
W89-08126 


REMEDIAL ACTIONS UNDER VARIABILITY 
OF HYDRAULIC CO 


INDUCTIVITY, 
— Univ., Indianapolis, IN. Holcomb Research 
Sersenienane Uiliniesibbile/ dens din Suagiae. 
W89-08128 
CONTINUED DDT PERSISTENCE IN MISSIS- 
SIPPI RIVER DELTA STREAMS: A CASE 


STUDY, 
Mississippi Univ., University. Dept. of Biology. 
S. A. Sewell, and L. A. Knight. 

of Science 


Arkansas Academ 
AKASO, Vol. 40, p 56-58, 1986. 1 2 tab, 25 ref. 
Descriptors: *Water pollution effects, *DDT, *Or- 


pesticides, *Case studies, *Fate of pollutants, 
i ississi i River, ater pol- 


policy, Trophic level, Food 
chain, Bottom sediments, DDE, DDD, Population 


representative of several trophic 
levels were taken rom the Wolf and Loowhatche 


shad, cepedianum, 

$00 ppb DDE. The sudy reveals that al cog the 
chemical concentrations do not exceed the 

sction level of the FDA, DDT remains in the 
sediments of major river sources and continues to 


ers, also 
when is Rosnenen qveliiiile te other toaghie toads. 
(Friedmann- 
W89-08141 


BACTERIAL ASPECTS OF RECREATIONAL 
WATER QUALITY OF LAKES IN THE TYRO- 
LEAN ALPS, 


F. Tiefenbrunner, E. Schaber, and A. 
Steinkasserer. 
Internationale Vereinigung fuer Theoretische und 


Angewandte Limnologie. Verhandlungen 
IVTLAP. Vol. 23, 3 3, p 1530-1535, October 
1988. 3 fig, 3 tab, 3 


Descriptors: *Mountain lakes, *Recreation, *Bac- 
terial a oe a aa 
Tyrolean Alps, Swimming, 

Coliforms, Public health, Bacterial sauna 
Culturing techniques. 


em; was made to detect ‘overall bacterio- 


lean nie (Austria) by evaluating the total cell 
numbers and biomass of bacteria, counting colonies 
growing on a standard agar medium, and estimat- 
ing uptake of radiolabeled, a ae an 
substrates. A relatively undisturbed ba’ lake 
had 300 colony-forming units (CFU)/100 mi of all 
bacteria and 0-70 CFU/100 ml of Escherichia coli. 
In contrast, a nearby lake affected by human and 
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animal wastes had E. coli up to 1000 CFU/100 ml. 
To demonstrate the ability of bacterial removal 
and lack of evidence of original fecal aggregates 
by sewage treatment and biotope influence, purifi- 
cation oats and the rivers into which they dis- 
charge were studied. Samples representing post- 
treatment were taken at a distance corresponding 
to 15 min river travel time. In both the plants and 
the rivers a high clearance of bacteria takes place, 
although a high CFU of bacteria could be found. 

practical consequences of the present findings 
is that, in order to ensure that recreational waters 
are safe for bathing, only biotopes having no or at 
least bio! lly treated sewage discharged must 
be used. However, where sewage is absent and a 
relation of 20 sq m/person per day is exceeded, no 
evidence of increased CFU of indicator organisms 
or enhanced glucose uptake has been recorded in 
the last 10 ‘a bf study. (Rochester-PTT) 
W89-08217 


SEDIMENTATION PONDS AS THE WATER 
TREATMENT SYSTEM IN THE PEAT PRO- 
DUCTION AREAS AND THEIR EFFECT ON 
THE WATER QUALITY AND PLANKTON 
co 


IMMUNITIES, 
Vapo Oy, Jyvaskyla (Finland). Research Dept. 
For =” bibliographic entry see Field 5G. 
W89-08223 


BIOACCUMULATION OF CESIUM BY 
AQUATIC ORGANISMS, 
McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 
H Mailhot, R. H. Peters, and R. J. Cornett. 
Internationale Vereinigung fuer Theoretische und 
ewandte Limnologie. Verhandlun, = 
AP, Vol. 23, No. 3, p 1602-1609, Octo! 
1988. 1 fig, 3 tab, 47 ref. 


Descriptors: *Cesium, *Bioaccumulation, *Biologi- 
cal magnification, *Aquatic animals, Heavy m 
Salinity, Model studies. 


An extensive search was conducted for appropri- 
ate data to determine if the bioconcentration factor 
(BCF) of Cs is ind lent of Cs concentration in 
the water. In addition, whether Cs bioaccumula- 
tion is unaffected by body size and is greater in 
freshwater than marine systems. A total of 341 
measurements of body-burden for aquatic animals 
under field conditions, were found, but only 71 of 
these had accompanying measurements of environ- 
mental concentration. Thirteen more estimates of 
both variables were available from laboratory stud- 
ies. An analysis could not be incorporated to deal 
with the effects of taxon or salinity. The data can 
be separated into three classes based on the Cs 
concentration in the bodies of the animals, but a 
similar separation is achieved by considering taxon 
and salinity. These classes probably are not related 
to either salinity or taxonomic group. Rather, the 
apparent effects of salinity and type reflect the 
narrow ranges of ambient concentration within 
each class. As a result, the effect of salinity and 
type cannot be isolated from those of ambient 
concentration and size. The Cs concentrations in 
animals are interpreted as a function of body size 
and concentration in water because these variables 
so frequently are important in uptake. Cs is rela- 
tively less concentrated in the bodies of aquatic 
animals living in more contaminated environments, 
suggesting that Cs may be discriminated against in 
contaminated systems. Laboratory studies of Cs 
bioaccumulation may misrepresent the phenome- 
non in nature and lead to ineffective models of 
natural processes because the concentrations of Cs 
used are at least an order of magnitude higher than 
natural levels. The inverse relation between Cs 
body-burden and body size likely does not reflect 
the decline in size-specific metabolic rates or sur- 
face-to-volume ratios with increasing size. The 
present analysis suggests that Cs in ‘biodiminuted’ 
rather than accumulated in larger organisms. A 
more general model of contaminant accumulation 
is needed to describe the diversity of patterns 
observed in aquatic systems. (Rochester-PTT) 
W89-08228 


MERCURY IN RUN-OFF WATER FROM 
SMALL WATERSHEDS, 


Swedish Environmental Research Inst., Goete- 
borg. 

A. Trerfeldt, and K. Johansson. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1626-1632, October 
1988. 2 fig, 1 tab, 22 ref. 


Descriptors: *Water pollution sources, *Mercury, 
*Path of pollutants, *Sweden, *Runoff, Peat, Flow 
discharge, Pollutant load, Heavy metals, Seasonal 
distribution, Nonpoint sources, Water pollution 
sources. 


In 1985, a two-year project was started to study 
the transport of mercury with runoff water from 
small catchments in Sweden. The specific mercury 
runoff from drainage areas was estimated and its 
importance in the total mercury supply to lakes 
was assessed. Sampling was performed in 15 catch- 
ment areas at 11 geographical locations. The spe- 
cific runoff water from the catchment areas varied 
strongly between the areas due to different climat- 
ic, meteorological, and hydrological conditions. 
The average concentration of mercury in the 
runoff water, expressed as Hg(II), varied between 
3.5 and 6.5 nanogram Hg/I in most of the southern 
and central areas. The s mercury outflow, 
expressed as Hg(II), ranged from 0.6-5.1 g/sq km/ 
yr in the southern and central, whereas values of 
1.0-1.5 were found in the northern areas. A major 
part of the yearly amount of mercury in runoff 
water was transported during periods of high 
water flow. This pattern is pronounced in 
northern areas where high water flows and high 
mercury concentrations coincide. The transport of 
mercury from the studied watersheds varied be- 
tween 0.7 and 6 g/sq km/yr. This means that 
transport from watershed makes up a considerable, 
probably in many cases the major, part of the total 
transport of mercury to lakes in Sweden. Much of 
the yearly transport occurred during periods when 
high water flow coincides with high content of 
organic matter and mercury in the waters. In the 
northern parts of the country these periods oc- 
curred mainly during the spring period. In the 
southern parts, important amounts of mercury also 
were transported during autumn. Large expanses 
of peatland in a watershed seem to reduce the 
runoff of mercury. (Rochester-PTT) 

W89-08231 


SIMULATION OF INTERFACIAL MECHA- 
NISMS WITH DIALYSIS MEMBRANES TO 
STUDY UPTAKE AND ELIMINATION OF 
PERSISTENT POLLUTANTS IN AQUATIC OR- 
GANISMS, 

Lund Univ. (Sweden). Dept. of Ecology. 

A. Sodergren, and L. Okla. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
I AP, Vol. 23, No. 3, p 1633-1638, October 
1988. 4 fig, 1 tab, 14 ref. 


Descriptors: *Path of pollutants, *Bioaccumula- 
tion, *Aquatic animals, *Chlorinated hydrocar- 
bons, *Dialysis membranes, Fish, Amphipods, Pol- 
ychlorinated biphenyls, DDT, Kinetics. 


Mechanisms behind bioaccumulation of pollutants 
in the aquatic environment were followed by com- 
paring the uptake of persistent, lipophilic com- 
pounds by aquatic with that of solvent-filled dialy- 
sis membranes. The amphipod Gammarus pulex, 
the cardinalfish Apogon semilineatus, and solvent 
(hexane)-filled dialysis membranes were ex! 

simultaneously to polychlorinated biphenyls and 
p’p-DDT added to the water of a continuous flow 
system. The organochlorines were dissolved in 
ethanol and mixed in the water so that concentra- 
tions of 0.25-1.8 nanogram/ml were obtained. 
Water temperature was 17.2 C. At intervals, three 
solvent-filled dialysis membranes, 10 amphipods, 
and 2 fish were removed for residue analysis. The 
patterns of uptake of p’p-DDT by G. pulex and the 
membranes were similar. The dialysis concentra- 
tion factor (DCF: concentration of compound in 
dialysis membrane/concentration in water) was 
smaller than that of the bioconcentration factor 
(BCF: concentration of compound in animal/con- 
centration in water). The rapid uptake by G. pulex 
is explained by the greater surface/volume ratio of 
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the animals compared to the dialysis membranes. 
The experimental results show that the PCB com- 
pounds were taken up by the organisms as expect- 
ed, but elimination proceeded along lines that were 
not predicted. From a steady-state concentration 
the pag ary: = were eliminated from the fish so 
slowly that the a aye were still present 3 
months after termination of the exposure. The dial- 
ysis membranes smo 5 similarly. At the con- 
centrations used it is most probable that the 
major part of the co ——— did not exist in true 
solution and perfo as aggregates or molecular 
associations. Uptake therefore proceeds at a faster 
rate than elimination because the animals encoun- 
ter the substances as aggregates, but eliminate them 
as individual molecules. The substances move 
across the membranes in different forms because 
there or no kinetic reasons for the aggregates or 
associations to exist in a lipophilic medium. It is 
suggested that the processes involved are based on 
the same mechanisms and related to partitioning of 
the substances between the water and the lipid 
ee of the organism. (Rochester-PTT) 
89-08232 


5C. Effects Of Pollution 


BENTHIC a i PC 
TERISTICS 


CHARA’ AFFECTED 
WATER QUALITY IN *COAL- BEARING RE- 
GIONS OF TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

A. D. Bradfield. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4227, 
1986. 19p, 1 fig, 8 tab, 44 ref. 


Descriptors: *Benthic fauna, *Coal Mining, 
*Aquatic populations, *Tennessee, *Invertebrates, 
*Water pollution effects, Benthic environment, 
Tennessee, Statistical analysis, Analysis of vari- 
ance, Land use, Ecological effects, Streams, Bioin- 
dicators, Water quality control. 


Benthic invertebrate and water quality data col- 
lected during previous U.S. Geological Survey 
studies to provide background hydrologic informa- 
tion on streams draining Tennessee coal reserves, 
were evaluated to identify possible relations be- 
tween stream biota and water quality. Linear re- 
——« produced low correlation coefficients re- 

ting the number of taxa/sample, total number of 


organisms/sample, sample diversity, and percent- 
selected 


age composition of 

brates, with average water quality 
values available at sampling stations (r is < 0.62 at 
p=0.05). Analyses of these data by linear regres- 
sions explained little of the variability in benthic 
invertebrate samples primarily because the distri- 
butions of benthic organisms along environmental 
gradients are nonlinear. Variability in substrate 
characteristics in the study area and seasonal insect 
emergence patterns also com: ——s interpretation 
of these data. However, lysis of variance tests 
did indicate significant trends towards reduced 
number of taxa, number of o: er and sample 
diversity at stations with relatively poor water 
quality conditions. Decreasing percentage compo- 
sition of Ephemeroptera was generally accompa- 
nied by an increase ane Diptera at stations 
with higher water quality constituent concentra- 
tions and acidic pH ( > than 0.6 units). These 
trends indicate significant differences in benthic 
communities at sites with evidence of more severe 
land use impacts. Additional data on benthic inver- 
tebrates, water quality, and physical habitat condi- 
tions, along with analyses of data using multivar- 
iate statistical methods are needed to define eco- 
logical relations between specific groups of inver- 
tebrates and environmental conditions. (Author’s 
abstract) 

W89-06995 


of inverte- 


EFFECTS OF LAND USE AND SURFICIAL GE- 
OLOGY ON FLOW AND WATER QUALITY OF 
STREAMS IN THE COAL MINING REGION 
OF SOUTHWESTERN INDIANA, OCTOBER 
1979 THROUGH SEPTEMBER 1980, 





Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-06998 


ARIZONA ENVIRONMENTAL WATER QUAL- 
ITY ACT OF 1986, 

Arizona House of Representatives, Phoenix. 

For primary bibliographic entry see Field 6E. 
W89-07127 


PUBLIC HEALTH EFFECTS OF CONTAMI- 
NATED GROUNDWATER, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Sanitary Engineering and Water Resources. 

A. Wolman. 

IN: Papers for and Summary of a Workshop on 
Groundwater Resources and Contamination in the 
United States, March 14 and 15, 1983, Washington, 
DC. National Science Foundation Div. of Policy 
Research and Analysis Report No. 83-12, August 
1983. p 65-92, 37 ref. 


Descriptors: *Public health, *Groundwater pollu- 
tion, *Water pollution effects, *Water quality con- 
trol, Monitoring, Water treatment, Water manage- 
ment, Chemical treatment. 


In the United States, some 200 million people 
relied on community water systems in 1980. One 
half of these were served from groundwater. Of 
the 61,000 community systems, 11,000, or 18%, 
used surface waters. Eighty-two percent, or 50,000 
systems, depended upon subterranean accumula- 
tions. To date, ‘seriously degraded groundwater 
probably constitutes only a minor fraction of the 
total national groundwater supply. Local predica- 
ments notwithstanding, the bulk of the resource 
remains unaffected, and there remains time for 
carefully conceived plans based, to the extent prac- 
ticable, on adequate and accurate information. Spe- 
cific conclusions include: public concern and wide- 
spread fear demand reduction or elimination of 
man-made chemicals in potable waters; sufficiently 
frequent and detailed monitoring of underground 
sources for such ingredients is a mandatory aspect 
of water management. Simpler surrogate indicators 
should be sought; Procedures for removal or re- 
duction at source should be increasingly applied in 
industry and in land and water management prac- 
tices; Research and development should be dili- 
gently pursued to provide means of removal and 
reduction of substances finding their way into = 
table sources; ill-advised and hysterical approaches 
to control systems are contraindicated on the 
present basis of public health considerations; and 
the pool pen of undesirable effects should be 
ully assessed, with respect to new reagents 
por materials used in the water industry, from 
impurities in water treatment chemicals, or from 
substances leached from distribution systems. (See 
also W89-07141) (Lantz-PTT) 
W89-07143 


IMPACTS, COSTS, AND TECHNIQUES FOR 
MITIGATION OF CONTAMINATED 
GROUNDWATER, 

Resources for the Future, Inc., Washington, DC. 
M. F. Sharefkin, M. Schechter, and A. V. Kneese. 
IN: Papers for and Summary of a Workshop on 
Groundwater Resources and Contamination in the 
United States, March 14 and 15, 1983, Washington, 
DC. National Science Foundation Div. of Policy 
Research and Analysis Report No. 83-12, August 
1983. p 93-126, 1 fig, 8 tab, 50 ref. 


Descriptors: *Landfills, *Cleanup operations, 
*Groundwater pollution, *Water pollution sources, 
Water pollution treatment, Costs, Aquifers, Eco- 
nomic aspects, Path of pollutants, Groundwater 
movement, Leachates. 


A report of the Congressional Research Service 
identified more than 100 incidents in which 1,363 
wells were closed due to groundwater contamina- 
tion. For given contaminant loadings, the extent of 
groundwater contamination is determined by the 
geohydrological attributes of the aquifer. Ground- 
water in unconsolidated sediments of low perme- 
ability (for example, shallow, alluvial aquifers) 
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typically moves < 1 ft/day. That flow is governed 
by the hydrostatic pressure gradient, by recharge 
and discharge rates, and by the aquifer’s conduc- 
tivity and storativity factors. Contaminants are 
pp ene by advection and diffusion along with 
the slow flow of groundwater. In that oxygen-poor 
environment, chemical or physical processes of 
contaminant degradation proceed very slowly. 
Thus the contaminant plume may move great dis- 
tances with hardly a change in toxicity levels, and 
may reach drinking water well screens. Among the 
principal sources of undwater contamination 
are waste disposal fills and im; poe rensayen 
cidental spills, and abandoned and gas wells. 
Most groundwater contamination can be traced to 
chemicals leaching into the aquifer from poorly 
constructed and managed industrial or municipal 
landfills, surface inguuaiuaeta or outright illegal 
dumps. The problem is illustrated by a case stud 
of Price’s Landfill near Atlantic City, N.J. whic! 
accepted toxic chemicals in the early 1970's. The 
transport of contaminated leaching from the land- 
ba was modeled the model its have not yet 
been confirmed. Benefit/cost analyses of ground- 
water contamination is discussed. The costs are 
directly correlated with risk assessment, damage 
evaluation, and remedied and decontamination 
methods, all of which are still under investigation 
for the Price’s landfill case. (See also W89-07141) 
(Lantz- 
W89-07144 


IDENTIFICATION, UNCERTAINTY ASSESS- 
MENT AND PREDICTION IN LAKE EU- 
TROPHICATION. 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

For primary bibliographic entry see Field 2H. 
W89-07148 


MODELS IN EUTROPHICATION, 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

For primary bibliographic entry see Field 2H. 
W89-07149 


DEVELOPMENT OF MODELLING PROCE- 
DURES FOR ILL-DEFINED SYSTEMS, 
Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

For primary bibliographic entry see Field 7C. 
W89-07150 


MARGINS IN EUTROPHICATION, 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

For primary bibliographic entry see Field 2H. 
W89-0715 


For primary bibliographic entry see Field 4C. 
W89-07158 


EFFECT OF PH ON THE RELEASE OF PHOS- 
PHORUS FROM POTOMAC RIVER SEDI- 


MENTS, ‘ 4 
Academy of Natural Sciences of Philadelphia, PA. 
Div. of Environmental Research. 

S. P. Seitzinger. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-142922. 
Price codes: A04 in paper copy, A01 i in microfiche. 
Report No. CPB/TRS 15 October 28, 1986. Final 
Project Report. 50p, 12 fig, 10 tab, 27 ref. 


Descriptors: *Water pollution effects, a 
ion concentration, *Eutrophication, *Denitri 
tion, *Estuaries, *Phosphorus, *Potomac River, 
Sediment contamination, Chlorophyll a, Phos- 
phates, Ammonia. 


Recurring algal blooms in the tidal freshwater 
portion of the Potomac River indicate an associa- 
tion between chlorophyll a, high phosphorus con- 
centrations, and high pH of the water. In the 
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present study, the release of phosphorus from sedi- 
ments, as a function of overlying water pH was 
measured at eight locations. hate release 
under aerobic conditions was found to increase as a 
— of overlying water oe pH 8 and 
9 the sediment-water phosp! flux was low. Be- 
ginnin, yp epee oe, Bo PH in the range of 
br + to 9 on ee at ye PH is likely due to 
rom iron and aluminum phosphate 

couauner Ths aie oF steamed guages eae 
the sediments with an overlying water pH of 10 
was similar to the amount of phosphorus necessary 


Py Univ., CA. Dept. of Civil Engineering. 
J. Barbash. 


IN: Preprints of Papers Presented at the 194th 
ee Ve 27, No. 2. Division of 
Environmental 


Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 58-61, 15 ref. 


Descriptors: *Path of pollutants, *Water pollution 
effects, *Fate of 

*Detergents, *S 

studies, Symposia, Perdue’s 


Some ways in which high concentrations of sur- 
face-active substances acting as surfactant catalysts 
would influence the 


elegant consistency among the effects which sur- 
factants exert on hydrolysis and other chemical 
reactions. This pattern suggests that the success 
with which Perdue’s mathematical model was able 
to pollutant hydrolysis rates in the presence 

jumic it also be achieved with 
similar models for reactions in natural 
waters. (See also W89-07234) (Miller-PTT) 
W89-07248 


IMPACT OF POLLUTANTS ON PLANT AND 
ANIMAL COMMUNITIES OF 


i Papers 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 80-82, 4 ref. 


Descriptors: *Aquatic life, *Marine environment, 
*Water pollution effects, *Gulf of Mexico, *Oil 


pollution, *Toxicology, Estuarine environment, 
Symposia. 


Several examples of ecotoxicological studies per- 
formed on organisms and communities from the 
Gulf of Mexico are discussed 
weathered IXTOC-1 (oil spilled from the IXTOC- 
1 oil platform in the summer of 1979) on experi- 
benthic communities colonized in the labo- 
ratory and in situ was determined previously. Simi- 
lar test systems that contained clean sand and 
water from Aransas Pass Inlet were placed in the 
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laboratory and on the seafloor. No significant ef- 
fects of oil were observed on laboratory colonized- 
communities. However, total density of macro- 
benthos and number of species were significantly 
reduced in the field-colonized systems, as was spe- 
cies composition. Oxidation-reduction potential 
measurements showed that oil reduced the depth 
of the oxygenated layer by approximately half. 
This reduction could eventually adversely affect 
subsurface benthic production and alter processes 
such as nutrient regeneration. Simultaneous labora- 
tory/field studies were carried out in the Apalachi- 
cola Bay system of Florida and the York River 
estuary in ——— to test the potential for (1) 
extrapolation from laboratory to field using 
benthic microorganisms, and (2) extrapolation 
from one site to a geographically different but 
ecologically similar site. Water quality conditions 
in laboratory microcosms were essentially similar 
to those in the field. The site-to-site comparisons 
showed similar results but reflected seasonal differ- 
ences. Ecotoxicity tests have been conducted to 
determine effects of drilling fluids on marine orga- 
nisms. Some tests were designed to determine 
acute lethality to mysids (Mysidopsis bahia) and 
others to evaluate system-level effects on seagrass 
communities. The drilling fluid adversely affected 
both structure and function of the experimental 
community. Several laboratory pulse-exposure ex- 
or were conducted to model short-term 
field exposures of two estuarine crustaceans, pink 
shrimp (Penaeus duorarum) and Mysids (M. bahia) 
to the organophosphate insecticide, fenthion. Lab- 
oratory information was compared to data collect- 
ed on these organisms in the field. Responses of the 
caged pink shrimp and mysids exposed to short- 
term pulses of fenthion in the field were similar to 
those tested in the laboratory. (See also W89- 
07234) (Miller-PTT) 

W89-07252 


FATE AND EFFECT OF PETROLEUM HY- 
DROCARBONS AND TOXIC ORGANICS ON 
LOUISIANA COASTAL ENVIRONMENTS, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. D. Delaune, R. P. Gambrell, W. H. Patrick, and 
J. Pardue. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 83-84. 


Descriptors: *Water pollution effects, *Fate of pol- 
lutants, *Coastal waters, *Hydrocarbons, *Oil 
spills, *Louisiana, Creosote, Mineralization, Degra- 
dation, Pesticides, Hydrogen ion concentration, 
Oxidation-reduction potential, Symposia. 


The degradation, toxicology and transport of pe- 
troleum hydrocarbons, pesticides, and industrial 
organics entering Louisiana coastal environments 
as a result of major spills or chronic low-level 
runoff are discussed. Oxidation-reduction potential 
and pH were important factors governing the ac- 
tivity of hydrocarbon-degrading microorganisms 
and subsequent mineralization rates in sediment 
from Louisiana’s Barataria basin. Because the her- 
bicides 2,4-D and trifluralin are mineralized or 
degraded at slower rates under anaerobic condi- 
tions, surface runoff of these herbicide residues and 
their incorporation into anaerobic sediments will 
retard their degradation relative to degradation 
rates of the residues that remain associated with 
upland aerobic soils. A recent study on degrada- 
tion of PCP (a wood preserving compound) fol- 
lowing a major spill showed that degradation was 
strongly influenced by sediment pH and oxidation- 
reduction potential conditions. Sediment pH and 
redox potential also determined the rate of PCB 
mineralization. Results suggest that the PCB-de- 
grading microbial population is not comprised en- 
tirely of aerobic microorganisms. Sediment condi- 
tions in the oxidized surface microlayer would 
promote PCB mineralization. There are conflicting 
reports on the ecological effects of toxic organics 
in Louisiana coastal areas. In a recent study in 
which petroleum was applied to replicated plots in 
a Spartina alterniflora salt marsh, it was found that 
oiling in the marsh caused no reduction in macro- 
phyte production as compared with the non-oiled 
plots. A site study was conducted on the effects of 


creosote (a wood preservative) contamination in a 
bayou more than 10 years after a major spill oc- 
curred. Levels of specified polynuclear aromatic 
hydrocarbon compounds still exceeded several 
thousand microg/g at the most contaminated sites. 
The creosote adversely affected biological process- 
es in the bayou sediment as indicated by sediment 
oxidation-reduction potential measurements, or- 
ganic matter accumulation, measurements of mi- 
crobial enzyme activity, and counts of meiobenthic 
organisms. (See also W89-07234) (Miller-PTT) 

W89-07253 


AND GAS DEVELOPMENT: A S 
Louisiana Universities Marine Consortium, Chau- 


vin. 

D. F. Boesch, and N. N. Rabalais. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 85-86. 


LONG-TERM EFFECTS OF OFFSHORE OIL 
YNTHESIS, 


Descriptors: *Environmental effects, *Water pollu- 
tion effects, *Oil pollution, *Oil spills, Oil industry, 
Offshore drilling, Symposia, Marine environment, 
Channeling, Fisheries, Spawning. 


A synthesis of a four year effort to assemble and 
understand long-term environmental effects of off- 
shore oil and gas development activities is present- 
ed. Of the many issues regarding the potential 
effects of expanded offshore development, the po- 
tential for long-term and insidious effects on the 
marine environment has frustrated resolution. A 
team of experts from throughout North America 
provided a critical evaluation of the large body of 
information assembled. A smaller group critically 
evaluated the effects to identify long-term environ- 
mental consequences. Nine general long-term ef- 
fects were identified as being of priority for future 
investigations: (1) chronic biological effects result- 
ing from the persistence of medium and high mo- 
lecular weight hydrocarbons and heterocyclics and 
their degradation products in sediments and cold 
environments, (2) residual damage from oil spills to 
biogenically structured communities such as coast- 
al wetlands, reefs and vegetation beds, (3) effects 
of channelization for pipeline routing and naviga- 
tion on coastal wetlands, (4) effects of physical 
fouling by oil of birds, mammals and turtles, espe- 
cially in species in which a large percentage of the 
population aggregates at certain times, (5) effects 
on benthos of drilling discharges accumulated 
through field development, (6) effects of produced 
water discharges generated offshore but dis- 
charged into nearshore environments, (7) effects of 
noise and other physical disturbances on popula- 
tions of birds, mammals and turtles, (8) reduction 
of fishery stocks due to mortality of and 
larvae as a result of oil spills, and (9) effects of 
man-made, usually gravel, islands and causeways 
in the Arctic on benthos and anadromous fish 
species. Several recommendations. which were 
made to guide future research, have been imple- 
mented in Department of the Interior studies in the 
Gulf of Mexico and off southern California. (See 
also W89-07234) (Miller-PTT) 

W89-07254 


INDUCTION OF XENOBIOTIC ACTIVATION 
BY CHANNEL CATFISH (ICTALURUS PUNC- 
TATUS) FROM A CONTAMINATED RIVER 
BASIN SWAMP ECOSYSTEM, 

Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

G. W. Winston, B. S. Shane, C. A. Traynor, L. S. 
Ortego, and C. H. Henry. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 89-92, 3 tab, 5 ref. 


Descriptors: *River basins, *Wetlands, *Water pol- 
lution effects, *Polychlorinated biphenyls, *Cat- 
fish, *Swamps, Louisiana, Mutagenicity, Fish 
physiology, Xenobiotics, Hydrocarbons, Sympo- 
sia. 


To evaluate the impact of contaminants on the 
metabolism of fish inhabiting this swamp, channel 


catfish (Ictalurus punctatus) caught in the highly 
contaminated northern part of Devil's Swamp, 
Louisiana were analyzed for polychlorinated bi- 
phenyls, chlorinated hydrocarbons insecticides, 
and polynuclear aromatic hydrocarbon concentra- 
tions. Reference fish were obtained from the Ben 
Hur farm, a breeding and experimental farm of 
Louisiana State University. Anatomical and patho- 
logical examination of the fish revealed no gross 
abnormalities. It is shown that the concentration of 
three groups of pollutants (chlorinated insecticides, 
polynuclear aromatic hydrocarbons and Total pol- 
ychlorinated biphenyl) were markedly higher in 
the Devil’s Swamp fish. This was particularly pro- 
nounced in the PCB levels which was below the 
level of detection in the refe fish whereas the 
Devil’s Swamp fish contained over 7000 ppb. It is 
further noted that several chlorinated hydrocarbon 
insecticides, including various metabolites, were 
ya pose you concentrated in the Devil’s Swamp 
fish and were either not detected or found only at 
trace levels in the reference fish. To implicate a 
payee role for the induced mixed-function oxi- 
system, the relative ability of the Devil’s 
Swamp fish to active known promutagens to muta- 
— compounds was compared to reference fish. 
findings suggest that exposure of fish to envi- 
ronmental pollutants results in both qualitative and 
titative alterations of the mixed-function oxi- 
system that is reflected in a more pronounced 
capacity to activate promutagens to mutagenic me- 
tabolites. In view of the lack of overt lesions in the 
Devil’s Swamp fish, it is proposed that an evalua- 
tion of the mixed-function oxidase system respon- 
siveness to environmental pollutants coupled with 
a genotoxic assay may serve as an early warning 
detection system of potentially ensuing pathology. 
(See also W89-07234) (Miller-PTT) 
W89-07257 





LONG-TERM STUDY OF DRINKING WATER- 
INDUCED VASCULAR DISORDER AND 
CANCER IN TAIWAN: OVERVIEW, 

Texas Univ. Medical Branch at Galveston. Dept. 
of Preventive Medicine and Community Health. 
A. W. Hsie. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 108-110, 13 ref. 


Descriptors: *Public health, *Human diseases, 
*Human pathology, *Water pollution effects, 
*Drinking water, *Carcinogens, *Taiwan, *Dis- 
eases, *Arsenic compounds, Well water, Blackfoot 
Disease, Symposia. 


Drinking water-induced disease is discussed in ref- 
erence to its occurrence in a relatively confined 
southwestern coastal area of Taiwan as a result of 
the consumption of artesian well water since the 
turn of the century. A few cases of an unusual 

ipheral vascular disease, termed as Blackfoot 
Soren, were reported annually during the 1920s. 
Health authorities did not pay attention to this rare 
disease until the 1950s when over 300 residents 
were found to be inflicted with this disease. Ar- 
senic-containing organic fluorescent compounds in 
the artesian well water have been implicated as 
likely causative agents. Skin cancers, which are 
uncommon to the Orientals, were found to occur 
with a high frequency paralleled to that of Black- 
foot Disease. Pathological studies showed that 
these skin cancers resemble more closely the classi- 
cal arsenic than the ultraviolet-light type. A recent 
preliminary study indicated that both the standard- 
ized mortality ratio and cumulative mortality rate 
are higher than the general population in Taiwan 
for cancers of the bladder, kidney, skin, lung, liver 
and colon. For historical reasons, the research of 
the artesian well water induced adverse health 
effects has focused mainly on Blackfoot Disease. 
The results of Taiwan’s study on skin cancer are of 
significant interest to the World Health Organiza- 
tion and the Environmental Protection Agency. 
These institutions have set standards of health pro- 
tection for arsenic exposure based on these data. 
Scientists in the Environmental Protection Agency 
expressed their deep concern about the potential 
implications of the preliminary data on internal 
organ cancers. Approximately 400 out of 1,800 





Blackfoot Disease victims are living; half of the 
victims are expected to survive for 5-10 years. The 
installation of tap water in this area in the 1950-60s 
has steadily reduced the incidence rate of Black- 
foot Disease to about 30 per year. (See also W89- 
07234) (Miller-PTT) 

W89-07260 


HEALTH HAZARDS OF HIGH-ARSENIC AR- 
TESIAN WELL WA’ 

National Taiwan Univ., Taipei. Coll. of Medicine. 
C. J. Chen, M. M. Wu, Y. C. Chuang, S. L. You, 
and S. H. Cheng. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American So- 
ciety, Washington, DC. 1987. p 111. 


Descriptors: *Epidemiology, *Human pathology, 
*Human diseases, Symposia, *Water pollution ef- 
fects, *Arsenic compounds, *Artesian wells, Black- 
foot disease. 


Epidemiological studies including mortality analy- 
sis, case-control study, and a ser 
were carried out to assess heal 

arsenic artesian well water in gh nny pao of 
blackfoot disease, a unique peripheral vascular dis- 
ease ended with taneous amputation in south- 
western Taiwan. The mortality rates of ischaemic 
heart diseases and malignant neoplasms of bladder, 
kidney, skin, lung, liver, and colon were found to 
be extraordinarily high in blackfoot-disease-endem- 
ic areas. Both isc heart diseases and cancers 
were significantly associated with blackfoot disease 
endemicity and use of high-arsenic artesian well 
water which was correlated with the — 
of blackfoot disease. Case-control studies also 
showed that the — the duration of using arte- 
sian well water as drinking water, the higher the 
risk of bee cancers. The multi-dimensional 
health hazards of artesian well water imply the 
complexity of the water. (See also W89-07234) 
(Author’s abstract) 

W89-07261 


FLUORESCENT COMPOUNDS, BLACKFOOT 
DISEASE AND CAN 

National Taiwan Univ., Taipei. Dept. of Biochem- 
istry. 

F. J. Lu. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. \ Vol. 27, No. 2. Division of 
Environmental Chemis! Chemical So- 


ry, American 
ciety, Washington, DC. 1987. p. 112. 


Descriptors: *Human diseases, *Human pathology, 
*Water pollution effects, * ens, *Artesian 
well water, Blackfoot disease, Talon Fluorescent 
compounds, Symposia. 


Two fluorescent compounds have been isolated 
and further crystallized from the water of artesian 
wells at the endemic areas of the Blackfoot disease, 
a peripheral vascular disease, on the south-west 
coast of Taiwan. In these endemic areas, a rather 
high percentage of various cancers had also been 
reported. The fluorescent compounds were dis- 
solved in deionized water and injected into 16 male 
Balb/c mice and 8 mice had the symptoms ge 
ing phlegmasia, crippling, ulceration, necrosis, and 
gangrene in extremities after daily injection for 32 
days. The fluorescent compounds also show muta- 
| amen with Ame’s test. distributions of the 
uorescent compounds in the artesian well waters 
reveal high relationships with the average annual 
incidence rate of the bladder cancers in 19 villages 
of endemic areas. Each fluorescent compound con- 
tains not only rich organic functional groups in- 
volved (COOH, C=O, and -OH), but also ben- 
zene rings and metals such as As, Fe, Mn, Pb, Cd, 
Zn, Ni. They are similar in chemical properties of 
organo-metallic complexes. (See also W89-07234) 
(Author’s abstract) 
W89-07262 


RISK ASSESSMENT ON CHRONIC ARSENIC 
EXPOSURE IN DRINKING WATER - AN EPI- 
DEMIOLOGICAL MODEL, 

National Taiwan Univ., Taipei. Inst. of Public 
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Health. 

R. S. Lin. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 113. 


Descriptors: *Population exposure, *Drinking 
water, *Model studies, *Water pollution effects, 
*Carcinogens, 


*Arsenic, *Epidemiology, Sympo- 
sia, Risk assessment. 


‘on Chueh aah. colnet aoe to 
gens. studies have 
shown that chronic arsenic exposure increases the 
risk of skin cancers and lung cancer, while labora- 
tory experiments still fail to produce cancer in 
animals ex to arsenic. The lack of an animal 
model to develop a dose-response relationship im- 
pedes the risk assessment on the carcinogenesis of 
arsenic. Alternatively, informative data for an ade- 
quate dose-response assessment on arsenic may be 
obtained through a retrospective cohort phones on 
cancer mortality among inhabitants in the black- 
foot disease endemic area in Taiwan where artesian 
well water with a high content of arsenic has been 

for more tha 45 years. In order to test 
the feasibility of such a cohort study, a pilot study 
has been conducted in three fishing villages in the 
endemic area. The preliminary data show a dose- 
response gradient between cancer mortality and 
the consumption of artesian well water. This indi- 
cates a promise of a further cohort study in the 
endemic areas in the risk assessment of arsenic. 
(See also W89-07234) (Author’s abstract) 
W89-07263 


SOME POTENTIAL PROBLEMS IN ASSESS- 


de Farmacologia y Toxicolgia. 
M. Cebrian. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, Chemical So- 
ciety, Washington, DC. 1987. p. 114-116, 9 ref. 
—— rs: *Population exposure, *Epidemiolo- 
gy, *Water pollution effects, *Arsenic, *Mexico, 
Fluoride, Poisons, Regression analysis, Symposia. 
Several factors have been identified in the Region 
Mexico which may complicate the 
study of arsenic effects on human 
From several towns which had arsenic concentra- 
tions in water ranging from 0.005 to 1.0 mg As/L, 
two were selected on the basis of arsenic concen- 
ee mg As/L and one with 0.005 
As/L) and inhabitant number. The prevalence 
of eS eS eee 
ing was compared, in population 
21% of the sample showed at least one of the 
classic cutaneous signs of the chronic arsenic poi- 
soning, including 1.4% of lesions clinically diag- 
nosed as skin cancer and 5.1% as Bowen's disease. 
The relative risk of suffering a particular cutaneous 
manifestation of poisoning ranged from 1.9 to 36 
posed ition. Peripheral vascu- 
lar alterations have also been observed in this area. 
In the exposed population, a prevalence of 0.7% 
blackfoot disease which led to amputation was 
found along with 4% which had peripheral vascu- 
lar alterations in several stages of progress. No 
alterations were found in children. A report of 
cases of fluorosis in Region Lagunera prompted 
the Ministry of Health to study the fluoride con- 
centrations in water, Fong *- advantage . hth ar- 
senic ae that was in 
From 170 samples. pie le 42 (24.7%) V daend 
fluoride concentrations higher than 1 mg/L. From 
these data, those from 19 villages in the county of 
Francisco I. Madero, where arsenicism problems 
are particularly severe, were chosen for study. A 
linear regression analysis of the data showed a 
direct relationship existed between arsenic and flu- 
oride concentrations. The equation and the corre- 
lation coefficient obtained were y = 3.43x + 0.51; 
r = 0.925. This poses an interesting question: Does 
fluoride play in a role in the qoovenine of signs 
and symptoms that have been attributed ait to 
arsenic. (See also W89-07234) (Miller-PTT) 
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FORMATION AND CHARACTERIZATION OF 
POLYNUCLEAR ALUMINUM SPECI 

Savannah River Ecology Lab., Aiken, SC. 

For primary bibliographic entry see Field 2K. 
W89-07270 


RELATIONSHIP BETWEEN ORGANIC 
CARBON, PH, AND ALUMINUM SPECIA- 
TION IN ACIDIFIED WATERS OF ONTARIO, 
Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

For primary bibliographic entry see Field 5A. 
W89-07296 


CHEMICAL SPECIATION AND PLANT TOX- 
ICITY OF AQUEOUS ALUMINUM, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Agronomy. 

For primary bibliographic entry see Field 5B. 
W89-07311 


MECHANISMS OF ALUMINUM TOXICITY 
TO AQUATIC BIOTA, 

Institut National " la Recherche Scientifique, 
Sainte-Foy (Quebec 

P. G. C. Campbell, aac M. Neville. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 379-382, 10 ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Acidic waters, *Bioavailability, *Alumi- 
num, *Toxicity, *Biota, *Model studies, Fish, Sol- 
ubility, Hydrogen ion concentration, 


The adequacy of a simplified model of metal toxic- 
ity was tested using data from experiments on the 
—. responses of rainbow trout to inor- 
aluminum in soft water at different pH 
els. In the recent literature, experimental obser- 
vations are often found that suggest that the toxici- 
ty of aluminum to fish and other aquatic biota is 
greatest at the intermediate pH values. There has 
been a tendency to interpret this response as an 
indication that one or more of the hydrox-Al com- 
plexes is the bioavailable form of aluminum. —_ 
an in tion is incompatible with current 
librium models of metal ion toxicity. Since equi ib 
rium among the various monomeric aluminum spe- 
cies is rapid, and since they are all charged, hydro- 
hilic species unlikely to pass biological mem- 
branes by simple diffusion, no one form can be 
more or less available for equilibration 
with binding sites on the membrane. Competition 
between the H(+) ion and Al for binding at the 
gill surface is a more reasonable explanation for the 
decreased toxicity of Al at low pH values, and one 
which is compatible with the free ion toxicity 
model that has been developed for other models. 
The physiologically distinct response of Salmo 
gardineri to aluminum at pH 6.1 is less amenable to 
unambiguous interpretation. If a mixed ligand hy- 
droxo-Al complex is incorporated in the free ion 
model, and if it is assumed that the two Al species 
(Al-L-gill and poset ga a provoke distinct toxi- 
cological responses, then a bimodal toxicological 
response to Al is indeed predicted. An alternative 
explanation of the apparent toxic action at pH 6.1, 
i.e. at pH values close to that of minimum Al 
solubility, is the ap ower of solid (AKON), at 
the gill surface (a physical effect rather than a 
biochemical one). (See also W89-07234) (Miller- 


PTT) 
W89-07312 


CHRONIC NO-OBSERVED-EFFECT CONCEN- 
TRATIONS FOR BROOK TROUT EXPOSED 
TO ALUMINUM IN DILUTE ACIDIC WATER, 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

L. Cleveland, E. E. Little, R. H. Wiedmeyer, and 
D. R. Buckler. 

IN: Preprints of Papers Presented at the 194th 
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Group 5C—Effects Of Pollution 


Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 383-386, 2 tab, 12 
ref. 


Descriptors: *Toxicity, *Water pollution effects, 
*Aluminum, Acidic water, *Trout, Fish, Bioaccu- 
mulation, Larval growth stage, Hatching, Hydro- 
gen ion concentration, Juvenile growth stage, Em- 
bryonic growth stage. 


A study was conducted to determine chronic no- 
effect concentrations of aluminum for brook trout 
(Salvelinus fontinalis) exposed in dilute acidic 
water and to evaluate two methods used to meas- 
ure aluminum concentrations in water. The surviv- 
al and hatch of brook trout embryos as well as 
survival, growth, behavior and biochemical re- 
sponses of resultant larvae and juveniles were 
measured. Analysis of aluminum in exposure water 
showed that concentrations of total aluminum and 
total labile aluminum were similar. Total dissolved 
aluminum and dissolved labile monomeric alumi- 
num concentrations were similar and lower than 
unfiltered samples. The chronic no-observed-effect 
concentrations for brook trout exposed to alumi- 
num show that acidity, length of exposure and the 
biological endpoints measured are critical factors 
for determining no-effect concentrations of alumi- 
num for fish inhabiting dilute acidic waters. Brook 
trout were generally more sensitive to aluminum at 
pH 5.5 than at pH 6.5. Embryo hatchability was 
the most sensitive biological endpoint measured at 
both pH 5.5 and pH 6.5, with the highest no-effect 
aluminum concentrations of 8 and 57 microg/L, 
respectively. The results of the wholebody alumi- 
num residue analyses imply that as brook trout 
advance from the larval to the juvenile life-stage, 
they develop the ability to either decrease their 
rate of aluminum accumulation or to eliminate 
aluminum at a rate that exceeds accumulation. 
These results were consistent with the effects ob- 
served on the behavioral functions of brook trout 
which improved after 60 days of exposure. (See 
also W89-07234) (Miller-PTT) 

W89-07313 


USES, HEALTH EFFECTS, AND ENVIRON- 
MENTAL CONCERNS REGARDING ALUMI- 
NUM COMPOUNDS INTRODUCED ONTO 
THE U.S. MARKET FROM 1977 TO PRESENT, 
Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

J. Houk. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 387-388. 


Descriptors: *Water pollution sources, *Water pol- 
lution effects, *Path of pollutants, *Aluminum, In- 
organic compounds, Toxicity, Population expo- 
sure, Wastewater, Alkyl compounds. 


Information included in seventy-four premanufac- 
ture notices submitted by 26 companies to the 
Environmental Protection Agency for aluminum 
containing compounds, in the first ten years that 
the Toxic Substances Control Act has been in 
effect, is summarized. These premanufacture no- 
tices contain information on the manufacture, use, 
potential release to the environment, toxicity and 
omg human exposure. All the reported data 

ve described inorganic aluminum compounds. 
Oral and dermal LDS50 studies, eye and skin irrita- 
tion and skin sensitization information were most 
commonly supplied. The Environmental Protec- 
tion Agency concerns are highest for alkyl alumi- 
nums which present a severe burn hazard in the 
event of accidental leaks or spills. Aluminum con- 
taining products resulting from exposure of alkyl 
aluminum in air or water or from hydrolysis of 
aluminum alkoxides or carboxylates are Al(OH)3 
and/or AL203. These compounds are insoluble in 
water at neutral pH. However, if wastewater 
streams containing Al salts are acidic, soluble hy- 
drated aluminum species may be present. Soluble 
aluminum is toxic to fish at > 0.2 ppm (depending 
on the developmental stage and fish species). Set- 
tling ponds and waste pretreatment reduce Al con- 
centrations in wastewater to less than significant 
levels. Aluminum in plastics presents little to no 
concern for environmental release. The weight 


percent of Al in the polymers is low (< 0.04%) 
and articles made of the polymer are eventually 
disposed to a landfill. (See also W89-07234) 
(Miller-PTT) 

W89-07314 


HEALTH RISK IN RELATION TO DRINKING 
WATER TREATMENT, 

Stichting Waterlaboratorium Oost, 
(Netherlands). 

For primary bibliographic entry see Field 5F. 
W89-07323 


Doetinchem 


EVALUATION OF HEMATOLOGICAL PA- 
RAMETERS AND GILL ATPASE AS INDICA- 
TORS OF CADMIUM EXPOSURE TO FISH, 
Northeast Louisiana Univ., Monroe. School of 


Pharmacy. 
For primary bibliographic entry see Field 5A. 
W89-07336 


ae OF Pg AND CHEMICAL PA- 
F TEST WATER ON ACUTE 

TOXICITY oF COPPER TO LARVAL FAT- 

HEAD MINNOWS, 

Environmental Research Lab.-Duluth, MN. 

R. J. Erikson, D. A. Benoit, and V. R. Mattson. 

IN: Preprints of Papers Presented at the 194th 

ACS National Meeting. Vol. 27, No. 2. Division of 

Environmental Chemistry, American Chemical So- 

ciety, Washington, DC. 1987. p. 570-572. 


Descriptors: *Water pollution effects, *Copper, 
*Fathead minnows, *Toxicity, Chemical specia- 
tion, Population exposure, Synergistic effects, 
Chemical properties, Physical properties, Sympo- 
sia. 


A unified systematic assessment is provided for the 
effects of major aquatic chemical and physical 
are egy on the toxicity of copper to an aquatic 

organism. Where appropriate, an assessment is 
made of whether observed effects are compatible 


with the hypothesis that chemical speciation is 
ting copper toxicity. The toxicity of copper 
sulfate was assessed by 96-hour lethality to larval 
fathead minnows. The effects of alkalinity were 
examined in a series of four bioassays at constant 
pH (=8) using: (1) unmodified lake water, (2) lake 
water to which was added 2 or 5 meq/L of a 
combination of sodium and potassium bicarbonate 
intended to balance the effects of sodium and 
tassium, and (3) lake water with half of the alkalini- 
ty neutralized with hydrochloric acid. The effects 
of complexation of copper by organics was evalu- 
ated by adding soil-derived humic acid formulation 
(from a chemical supply house) to Lake Superior 
water. The effects of suspended solids were evalu- 
ated by adding a suspension of native clay with 
low organic content; as measured by the difference 
between total and dissolved copper, this clay ad- 
sorbed about 60% of the copper, as opposed to 10- 
15% in the unmodified lake water. The effects of 
temperature were also examined. Responses of 
copper toxicity to hardness, sodium, and alkalinity 
were further investigated using synthetic solutions 
and modified Lake Superior water in which chem- 
istry was adjusted in a manner reflective of natural 
waters. Response curves of copper toxicity to each 
parameter were established and a factorial experi- 
ment was conducted to determine interactions be- 
tween parameters. This series of experiments dem- 
onstrated that copper toxicity can depend strongly 
on a variety of factors in a complicated fashion. 
Many of these factors have little of no effect on 
copper speciation. Doubts are raised about the 
conclusions of other investigators concerning the 
effect of speciation on copper toxicity because of 
the confounding influence of factors modified coin- 
cidentally to speciation. (See also W89-07234) 
(Miller-PTT) 
W89-07338 


TOXICOLOGICAL SIGNIFICANCE OF THE 
CHEMICAL REACTIONS OF AQUEOUS 
CHLORINE AND CHLORAMINES, 

Old Dominion Univ., Norfolk, VA. Dept. of 
Chemical Sciences. 

F. E. Scully, and K. Mazina. 
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IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 585-586, EPA 
assistance agreement 813092. 


Descriptors: *Toxicity, *Water pollution effects, 
*Chlorination, *Drinking water, *Chlorine, 
*Chemical reactions, Symposia, Fate of pollutants, 
Path of pollutants, Labeled compounds, Stomach, 
Chloramines, Symposia. 


Measurements of the chlorine demand of stomach 
fluid suggest that organic chloramino nitrogen 
compounds may be important byproducts of the 
ingestion of chlorinated water. The chemical reac- 
tions which can affect the fate of chloramines in 
the stomach are discussed, using N-chloro-pi 
dine as a model to study the reactions of chlora- 
mines in biological fluids. Because stomach fluid 
contains concentrations of chloride ion on the 
order of 0.1, the possibility that a 35Cl-labeled 
chloramine would undergo isotopic exchange with 
the non-radioactive isotope in the medium and 
confound pharmacokinetic and biological tracer 
studies was investigated. 36Cl-Labeled N-chloropi- 
peridine undergoes slow first order isotopic ex- 
change in either a sulfate buffer or an acetate 
buffer at pH 2.4 in the presence of 0.1 M chloride. 
However, in a phosphate buffer the isotopic ex- 
change becomes autocatalytic. In order to deter- 
mine a budget of the different reactions of N- 
chloropiperidine in stomach fluid the 36Cl-labeled 
chloramine was mixed with stomach fluid from 
laboratory rats and incubated at 37 C for 30 min. 
The amount of chloramine which was reduced was 
determined by passing the solution through a short 
column packed with a Dowex anion exchange 
resin and measuring the amount of radioactivity 
removed. The eluate was chromatographed by 
HPLC. A graph of the amount of reduced chlor- 
amine at various chloramine concentrations and at 
different pH values revealed that the low pH and 
low chloramine concentrations maximized the per- 
centage of reduced chloramine. At higher pH 
values and higher concentrations the amount of 
unreacted chloramine and the amount of 36CI- 
chloroorganic fraction which formed increased. 
(See also W89-07234) (Miller-PTT) 

W89-07243 


ALUMINUM SPECIATION AND TOXICITY IN 
UPLAND WATERS, 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

A. J. Dobbs, P. French, A. M. Gunn, D. T. E. 
Hunt, and D. A. Winnard. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
—_ Washington, DC. 1987. p. 640-643, 3 fig, 5 
ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Path of pollutants, *Aluminum, *Toxicity, 
*Bacteria, Speciation, Upland waters, Thermody- 
namics, Complexation. 


A laboratory-based study of the effect of complex- 
ation on aluminum toxicity to a luminescent bacte- 
rium was undertaken, in which toxic responses 
were compared with concurrent measurements of 
labile aluminum using a colorimetric procedure. 
Additionally, an on-line field system was devel- 
oped to monitor aluminum speciation and pH in 
conjunction with fish stress measurements. Ther- 
modynamic calculations have been used both to 
aid interpretation of the speciation/toxicity experi- 
ments and to model aluminum speciation and solu- 
bility in typical natural waters. Despite important 
limitations, thermodynamic modelling can provide 
a useful theoretical framework for aluminum speci- 
ation studies in acidic waters and can also aid the 
design and interpretation of speciation/toxicity ex- 
periments. There is, however, a lack of accurate 
data for important natural organic ligands. Because 
of the strong dependence of aluminum toxicity on 
its speciation, total aluminum determinations alone 
are of limited use in assessing environmental ef- 
fects. These operational speciation techniques can 
provide much useful information, but correlation 





of their results with toxic effects is essential. The 
combination of on-line aluminum speciation meas- 
urements and fish-stress monitoring can provide a 
powerful tool for investigating the role of alumi- 
num in acid episodes. (See also W89-07234) 
(Miller-PTT) 

W89-07356 


CADMIUM SPECIATION IN NATURAL 
WATERS AND THEIR EFFECT ON RAINBOW 
TROUT, 

Colorado State Univ., Fort Collins. Dept. of 
Ww.cCc. Gorman, R. K. Skogerboe, and P. H. 
Davies. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental 


Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 644-645, 8 ref. 


Descriptors: *Water pollution effects, *Fate of pol- 
lutants, *Path of pollutants, *Cadmium, *Specia- 
tion, *Trout, *Natural waters, *Toxicity, Anodic 
stripping voltammetry, Fish, Mortality. 


Anodic stripping voltammetry was studied in 
order to obtain detailed information on the various 
chemical forms of soluble trace metals in natural 
waters. Initial investigations dealt with the kinetic 
stability of the cadmium-ligand species in two dif- 
ferent natural waters. Cadmium ion was added to 
the waters and the free cadmium ion response was 
monitored by differential pulse anodic ae ea 
voltammetry over a period of time. Results show 
that a minimum of 42 hours was needed for equilib- 
rium of the cadmium-ligand species to occur in 
natural waters. Taking into account out te slow rate 
of complex formation, complexometric titrations 
were performed on both water supplies in order to 
determine the complexation capacities of the s 
waters. Complexation capacities of 42 and 7 

microg/L Cd were estimated for the well and tap 
plies, ively. From this data, esti- 
the conditioned formation constants of 


water su 
mates 0 


both water supplies. This ratio was calculated to be 
2:1 in both t of water. It has been shown that 
determining free metal ion concentration by 
anodic stripping voltammetry in complexing sys- 
tems can lead to serious problems in accuracy. A 
method is presented to estimate the free metal ion 
concentration in natural water systems. Prelimi- 
nary results of a 100 day bioassay involving the 
exposure of rainbow trout fry to cadmium in dif- 
ferent natural waters show that mortality does not 
occur until the free cadmium ion concentration 
exceeds 1 microg/L. (See also W89-07234) (Miller- 


W89-07357 


EFFECTS OF CHEMICAL EQUILIBRIA AND 
KINETICS ON THE BIOAVAILABILITY AND 
TOXICITY OF CADMIUM TO RAINBOW 


TROUT, 
Colorado Div. of Wildlife, Fort Collins. 


For poor bibliographic entry see Field 5A. 
W89-07. 


BIOAVAILABILITY OF CU AND CD TO JUVE- 
NILE SALMON AS AFFECTED BY COMPLEX- 
ATION WITH SEWAGE TREATMENT PLANT 
EFFLUENT, 


Seattle Metro Water Quality Lab., WA. 
For primary bibliographic entry see Field SE. 
W89-07359 


CELLULAR FERREDOXIN AND _ FLAVO- 
DOXIN LEVELS AS INDICATORS OF IRON- 
STRESS IN CYANOBACTERIA, 

Oregon Graduate Center, Beaverton. 

W. Fish, M. Dalrymple, and J. Sanders-Loehr. 
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Environmental Chemistry, American Chemical So- 
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Descriptors: ‘*Bioassay, *Iron, *Bioindicators, 
*Stress, *Cyanobacteria, Chromatography, Ferre- 
doxin, Flavodoxin, Nutrient requirements. 


A rapid high-performance chromatography 
method of was developed for determining ferre- 
doxin and flavodoxin concentrations in small cell 
volumes. This novel method enhances the useful- 
ness of ferredoxin/flavodoxin measurements as a 
ical assay of iron nutritional stress in both 
field and laboratory culture experiments. The 
cyanobacterium Anabaena strain 7120 was used for 
all laboratory culture experiments. The chromato- 
— a marked decline in ferredoxin at 
imiting levels of iron, and the concomitant in- 
crease in flavodoxin. Iron availability over a set 
period of growth is always to the 
amount of iron added to solution. This was shown 
by nitrate-replete cultures in which the decline in 
ferredoxin and the — of flavodoxin 


always of iron-limited 


on P 

iron-stress, N2-fixers will have the greatest 
iron-stress, and nitrate-grown cells may be some- 
where in between. This general pattern was ob- 
served in Anabaena sp. 7120 in which the flavo- 
doxin/ferredoxin ratio is the greatest for N2-fixers, 
the least for NH4(+)-grown cells, and intermedi- 
peggy doe ig bate apt pe 
is a pry ayo a external availablity of 
iron internal, physiological 
for iron. Biochemical indicators of pe 
—_: as a cal and ferredoxin, ane eeneaee 

for questions nutrient 

availability. But Shachemical indicators must be 
used with care so that the effects of physiology 
and nutrient requirements do not bias the interpre- 
tations of external nutrient availability. (See also 
W89-07234) (Miller-PTT) 
W89-07360 


TOXICITY OF TRACE pare TO COPE- 
PODS IN A POLLUTED ESTUAR 

— — Fisheries Cte wy Beaufort, NC. 
W.G. v beg P. A. Tester, and S. A. Huntsman. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
—- Washington, DC. 1987. p. 725-728, 3 tab, 2 


a gp 9 _ *Water Fe way effects, 
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ary, Larval growth stage. 


The hypothesis that existing levels of copper and 
zinc may be toxic to populations of Acartia tonsa 
was tested. The egg laying rate and larval survival 
of A. tonsa in water from the Elizabeth/James 
River Estuary (a contaminated tributary of the 
southern Chesapeake Bay adjacent to — 
VA) was compared to that in water from the 
Newport River Estuary (a small, relatively pristine 
estuary in eastern North Carolina). Two different 
experimental designs were employed. In the first, 
water from a single site in the Elizabeth River and 
Newport River estuaries was sampled a number of 
times, and egg laying rate and larval survival of A. 
conus eaieibe eae ane an tale ana eels 
measured. In the second, samples from a single 
five-station transect in the Elizabeth/James River 
estuarine system and from a control site in the 
Newport River estuary were collected and the 
response of A. tonsa from the Newport River was 
measured. Results of the first set of experiments 
show that A. tonsa from the Newport River 
showed poor naupliar survival in the Newport 
River water. The survival of Elizabeth River cope- 
in Elizabeth River water was only slightly 
igher than the survival of the Newport 
in this water. The addition of chelators to the 
Elizabeth River samples increases naupliar survival 
to be gt approaching those in the Newport River 
samples. addition of chelators to the Newport 
River samples either had no effect or a negative 
effect. Similar, but less clear-cut beneficial effects 
of added chelators were found for egg laying rate. 
In the transect experiment, dissolved copper and 
zinc were elevated at all stations, relative to con- 


Effects Of Pollution—Group 5C 


centrations in uncontaminated estuaries such as the 
Newport River. Naupliar survival was substantial- 
ly reduced at all five transect stations relative to 
that in the Newport River control sample. The 
trend in survival of samples from stations 2-5 was 
consistent with the data for and zinc ion 


such as copper and zinc are toxic to copepods in 
least some contaminated estuaries. (See also W389. 
07234) (Miller-PTT) 

W89-07375 


EFFECTS OF COPPER ON SEDIMENT BIOTA, 
National Water Research Inst., Burlington (Ontar- 


io). 
A. Mudroch, and S. S. Rao. 
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Chemistry, So- 
ciety, Washington, DC. 1987. p. 729-731, 1 fig. 
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May and July 1986. The concentration 
water collected from the —, the 


sediments. (See also W8 
W89-07376 


34) (Miller-PTT) 


BIOAVAILABILITY OF COPPER TO AQUAT- 
IC MOSSES: INFLUENCE OF SPECIATION 
ON BIOACCUMULATION AND TOXICITY, 
Metz Univ. (France). Lab. d’Ecologie. 

For a bibliographic entry see Field 5B. 
W89-07379 


COPPER UPTAKE BY EICHORNIA: EFFECTS 
OF ORGANIC COMPLEXANTS, 
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University of Science, Penang (Malaysia). School 
of Biological Sciences. 

For primary bibliographic entry see Field 5B. 
W89-07380 


EFFECTS OF MERCURY ON THE DEGRADA- 
TION OF 2,4-DICHLOROPHENOXY-ACETIC 
ACID (2,4-D) BY TWO NEW PSEUDOMONAS 


ISOLATES, 8 
Louisiana State Univ., Baton Rouge. Dept. of Civil 


Ly cere 

zs uktekin, N. Singhal, and D. Roy. 
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ciety, Washington, DC. 1987. p. 789-792, 3 fig, 8 
ref. 


Descriptors: *Water i effects, *Fate of pol- 
lutants, *Mercury, *Degradation, *Bacteria, Herbi- 
cides, Culture techniques. 


The effects of mercury on two new Pseudomonas 
isolates (DR 101 and DR 201) capable of utilizing 
the chlorophenoxy herbicides 2,4-dichlorophen- 
oxy-acetic acid (2,4-D) and 2,4,5-T, and their sole 
source of carbon and energy were investigated. 
DR 101 and DR 201 have been isolated through 
the process of selective enrichment from mixed 
microbial cultures obtained from a municipal 
sewage plant. Although these strains were capable 
of using 2,4-D and 2,4,5-T as their carbon and 
energy source, their response to mercury has not 
yet been studied. The concentrations of Hg(2+) 
used in batch experiments were 0.1, 0.5, 1.0 and 2.0 
mg/L. Identical experiments were conducted in 
the absence of mercury for DR 101. The oxygen 
uptake measurements were monitored by an elec- 
trolytic respirometer in the presence and absence 
of mercury for DR 101 and DR 201. The lag 
riod observed in the absence of mercury for DR 
101 was 20 hours. THe rate of oxygen uptake was 
fairly rapid after the initial lag period. DR 101 
with a 0.1 m; Hg(2+) concentration was not 
affected signi tly and showed a similar pattern 
of oxygen uptake to the one in the absence of 
Hg(2+-). However, with a 2.0 mg/L Hg(2+), DR 
101 was affected significantly and the lag period 
observed was 480 hours. After this long lag period, 
the oxygen uptake increased rapidly. 0.5 mg/L 
Hg(2+) concentration affected DR 201. The lag 
period was 170 hours. A 190 hour lag period was 
observed for 1.0 mg/L Hg(2+). Both 0.5 and 1.0 
mg/L Hg(2+) showed a rapid oxygen uptake after 
the lag periods. With a 2.0 mg/L Hg(2+) concen- 
tration, DR 201 was highly affected and the lag 
period observed was gwd 1300 hours (54 
days). Compared to DR 101, DR 201 was much 
more affected by 2.0 mg/L Hg(2+), and the 
oxygen uptake was slower after the lag period. It is 
concluded that mercury concentrations of less than 
1.0 mg/L have little effect on the degradation 
characteristics of DR 102 and DR 201; but, con- 
centrations of 1.0 mg/L and higher do significantly 
affect the two isolates. (See also W89-07234) 
(Miller-PTT) 
W89-07392 


METALLOTHIONEIN IN BROOK TROUT 
(SALVELINUS FONTINALIS) AS A BIOLOGI- 
CAL INDICATOR OF CADMIUM STRESS, 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field 5A. 
W89-07402 


EFFECT OF CD(++) TREATMENT ON 
WHOLE BODY ELECTROLYTE COMPOSI- 
TION OF LARVAL BROOK TROUT (SALVE- 
LINUS FONTINALIS) IN SOFT, ACIDIC 
WATER, 

Wisconsin Univ.-La Crosse. Dept. of Biology. 

R. M. Elsbury, and W. H. Gingerich. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 847-848. 


Descriptors: *Acid rain effects, *Bioavailability, 
*Water pollution effects, *Trout, *Cadmium, 


*Acidic water, Electrolytes, Larvae, Embryonic 
growth stage, Hatching, Hydrogen ion concentra- 
tion. 


A hypothesis was tested to see if the effect of 
Cd(+ +) on fish is likely to be pronounced in acid 
waters where mineral content is low and Cd (+ +) 
bioavailability is enhanced. Hatching success, 
growth, degree of osteological development, and 
whole body ion content was compared in groups 
of embryo-larval brook trout that were exposed 
continuously to sublethal concentrations of 
Cd(+ +) (2.0, 0.2, 0.02 microg/L) at 9 C in soft 
(0.1 meq/L), low pH (5.74) reconstituted water, or 
in laboratory well water of moderate hardness (2.8 
meq/L) and pH (8.28) over a 75-day period from 
fertilization to 14 days after complete yolk-sac 
absorption. Results suggest that sublethal Cd(+ +) 
toxicity is greatly enhanced at reduced pH, pre- 
sumably because of greater bioavailability of the 
metal. Exposure to Cd(+ +) at low pH significant- 
ly affected the pre-hatch mortality, hatching suc- 
cess, growth, ossification, and net ion balance in 
developing embryo-larval brook trout. In high pH 
waters, Cd(+-+) treatment was without demon- 
strable effect. Delayed ossification was apparent 
during the entire period of exposure, whereas net 
ionoregulatory imbalances were noted only after 
the yolk mass had been adsorbed. The substantial 
decrease in ossification and in whole body 
Ca(++) content in Cd(+ +) treated fish appears 
to enggent the hypothesis that Cd(+ +) exposure 
can affect the net Ca(+ +) balance in developin 
brook trout. (See also W89-07234) (Miller-PTT) 
W89-07403 


RADON-222 CONCENTRATION IN GROUND- 
WATER AND CANCER MORTALITY IN 
NORTH CAROLINA, 

National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC. Epidemiology 
Branch. 

G. W. Collman, D. P. Loomis, and D. P. Sandler. 
International Archives of Occupational and Envi- 
ronmental Health IAEHDW, Vol. 61, No. 1/2, p 
13-18, October 1988. 1 fig, 1 tab, 33 ref. 


Descriptors: *Carcinogens, *Radon, *North Caro- 
lina, *Epidemiology, *Water pollution effects, 
*Mortality, *Cancer, *Groundwater pollution, 
Human diseases, Correlation analysis. 


In a geographic correlation study, we explored the 
possibility that residential exposure to radon in 
groundwater may be related to cancers other than 
lung cancer. Measurements of radon in groundwat- 
er and 1978-1982 cancer mortality data from North 
Carolina were used to investigate this relationship. 
Counties were categorized in two levels of radon 
exposure according to measured radon concentra- 
tion and geology. In the lower exposure group 
(unexposed) county mean radon concentrations 
ranged from 0-228 pCi/L (0-8436 Bq/cu m), and in 
the upper group (potentially exposed) the range of 
county average concentrations was 229-10,892 
pCi/L (8473-403,004 Bq/cu m)(median 1375 pCi/L 
(50,875 Bq/cu m)). Adjusted mortality ratios and 
95% confidence intervals were calculated from 
selected cancers, including leukemias, gastro-intes- 
tinal trace cancers, and respiratory trace cancers 
excluding lung cancer. In contrast to other ecolo- 
gic studies, we found no consistent association 
between radon level and cancer mortality. (Au- 
thor’s abstract) 
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HEALTH RISK ASSESSMENT OF RESIDENTS 
LIVING ON HARBOUR SLUDGE, 

Municipal Health Service, Amsterdam (Nether- 
lands). 

J. H. van Wijnen, and A. Stijkel. 

International Archives of Occupational and Envi- 
ronmental Health IAEHDW, Vol. 61, No. 1/2, p 
77-87, October 1988. 1 fig, 8 tab, 37 ref. 


Descriptors: *Spoil banks, *Mud, *Bottom sedi- 
ments, *Water pollution effects, *Risks, *Popula- 
tion exposure, *Soil contamination, *Public health, 
Sludge, The Netherlands, Pollution load, Hydro- 
carbons, Heavy metals, Path of pollutants. 


A modeled approach for the assessment of expo- 
sure and health risks in a case of soil pollution with 
an unknown but probably large number of poten- 
tial contaminants is presented. In 1983 the Steen- 
dijkpolder, a housing estate of about 800 houses, an 
agglomeration of schools and a tennis hall was 
built directly on a 4-m-thick layer of harbor sludge. 
The sludge originated from around 20 harbor 
basins in Rotterdam and the industrial area around 
the Nieuwe Waterweg. In the soil organic sol- 
vents, PAH’s, aldrin, dieldrin, isodrin, telodrin and 
several heavy metals were found to be present as 
contaminants. Not all contaminants, including a 
number of halogenated compounds were identi- 
fied. The investigation of the other relevant envi- 
ronmental factors in this situation, e.g. drinking- 
water, indoor-air and home grown vegetables 
showed that soil ingestion was the predominant 
route of intake of contaminants. Therefore, the 
exposure of infants (age: 2-3 years) was calculated. 
The calculated intake of PAH by soil ingestion 
was around half the average intake of PAH in the 
daily diet. The extra exposure to drins (a group of 
cyclodiene insecticides) due to soil ingestion and 
inhaled contaminated indoor air was calculated to 
exceed twice the Acceptable Daily Intake (ADI) 
of dieldrin. The calculated maximal intake of Pb by 
soil ingestion exceeded the average intake of Pb in 
the daily diet by around 1.4 times. The maximal 
intake by soil ingestion of the other identified 
contaminants was relatively low. It was concluded 
that with current knowledge, the calculated expo- 
sure would not result in observable health damage. 
(Author’s abstract) 
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CHLORINATED DRINKING WATER XAD ISO- 
LATES DO NOT AFFECT THE SISTER CHRO- 
MATID EXCHANGE FREQUENCY, 

Water Quality Control Labs., Balmazujvaros 
(Hungary). TRV Suface Water Treatment Plant. 
C. Varga. 

International Archives of Occupational and Envi- 
ronmental Health IAEHDW, Vol. 61, No. 1/2, p 
147-149, October 1988. 2 tab, 18 ref. 


Descriptors: *Mutagens, *Carci *Popula- 
tion exposures, *Chlorination, *Drinking water, 
*Sister chromatid exchange, *Genotoxicity, Toxic- 
ity, Water treatment, Resins, Chlorinated hydro- 
carbons, Bioassay, Hungary, Genetic pollution. 


A wide spectrum of mutagenic and/or carcinogen- 
ic organic compounds have been identified in sur- 
face water all over the world. Chlorination, which 
is widely used for disinfection and oxidation in the 
water treatment procedure, is known to produce 
halogenated substances and is undoubtedly the pri- 
mary causative factor of the production of geno- 
toxins in potable water. In this study, drinking 
water produced by TRV Eastern Main Canal Sur- 
face Water Treatment Plant (Hungary) was exam- 
ined as to whether genotoxins were produced by 
the treatment process. Genotoxic activity was in- 
vestigated in the in vitro sister chromatid exchange 
(SCE) test after isolating the organic contaminants 
with XAD-2/4 and XAD-8 macroreticular resins. 
A dose-related, SCE-inducing effect could not be 
detected in the human peripheral lymphocyte 
system. (Author’s abstract) 
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NUTRIENTS (ORGANIC C, P, N, SI) IN THE 
EUTROPHIC RIVER LOIRE (FRANCE) AND 
ITS ESTUARY, 

Institut de Biogeochimie Marine, Montrouge 
(France). 

For primary bibliographic entry see Field 5B. 
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ACUTE TOXICITY TO DAPHNIA PULEX OF 
SIX CLASSES OF CHEMICAL COMPOUNDS 
POTENTIALLY HAZARDOUS TO GREAT 
LAKES AQUATIC BIOTA, 

National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI. 

S. B. Smith, J. F. Savino, and M. A. Blouin. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 394-404, 1988. 2 fig, 2 tab, 36 ref. 





Descriptors: *Water pollution effects, *Toxicity, 
*Organic compounds, *Aquatic life, *Daphnia, 
*Great Lakes, Polyaromatic hydrocarbons, Alkyl 
halides, Cyclic alkanes, Tissue analysis, Fish. 


phe six classes of chemicals potentially hazardous to 
ow mad sey biota, derivatives of polyaro- 
be ie. ms (PAHs) were the most acutely 
-— Zs h rte yaad to = The other 
listed in order of ing toxicity, were 
ier halides, nitrogen-containing compounds, 
cyclic alkanes, heterocyclic nitrogen com 
and silicon-containing compounds. Of the 41 com- 
representing the six chemical classes, 6 
were extremely toxic (>0.01-0.1 mg/L), 11 highly 
Seth oY eee So 
.0 m an ightly toxic (> m 5 
The reference compound, p,p’-DDT, was super 
toxic (<0.01 mg/L). Based on toxicity and relative 
abundance (hazard ranking) of the 21 compounds 
that were detected in tissue of Great Lakes fishes, 
the classes of compounds that present the greatest 
threat to Great Lakes aquatic biota are PAH de- 
rivatives, alkyl halides, and cyclic alkanes. (Au- 
thor’s abstract! 


s 
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(OSPHOREUM, 
State Univ., East Lansing. Dept. of Pedi- 
uman Development. 
J.P. Gis, Rosiu, R. L. Graney, J. L. 
Newsted, and A. Benda. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 4, p 502-513, 1988. 1 fig, 1 tab, 67 ref. EPA 
and Michigan State University Agreement 85-002- 


Descriptors: *Water pollution effects, *Toxicity, 
*Bacteria, *Sediments, *Interstitial water, *Inland 
waterways, Bioluminescence, Bioassay, Path of 
=n Spatial distribution, Macroinverte- 

Detroit River. 


The Photobacterium phosphoreum bacterial lumi- 
nescence assay was used to survey the distribution 
of the toxicity of the sediments from the lower 
Detroit River during the summer of 1986. Of the 
136 locations 25 were classified as very 
toxic, 60 as moderately toxic, 10 as slightly toxic, 
and 41 were classified as being non-toxic. The 
greatest number of very rth ne sites was observed 
on the western shore of the Trenton Channel; 
however, some very toxic locations were observed 
throughout the study area. The least toxic areas 
were observed at the easternmost locations studied. 
The Photobacterium phosphoreum bacterial lumi- 
assay was found to be sensitive, can be 
to 


potential for distribution of macroinvertebrates in 
sediments. Therefore, the assay is useful for rapid 
screening and mapping of toxicity of sediments. 
gt abstract) 


SLUDGE DISPOSAL TO SEA: THE BARROW 
DEEP IN THE THAMES ESTUARY AS A CASE 


For prisary bibliograph Fiel 
‘or primary bibliographic entry see Field 5E. 
W89-07464 


TOLO HARBOUR: THE CASE FOR INTE- 
GRATED WATER QUALITY MANAGEMENT 
IN A COASTAL ENVIRO 

Hong Kong Environmental Protection Dept. 
Salen bibliographic entry see Field 5G. 


ee IN WELLS AND AQUIFERS, 
Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 2, p 209-215, 
April 1988. 4 fig, 23 ref. 


Descriptors: *Fouling, *Biofouling, *Iron bacteria, 
*Bacteria, *Wells, *Aquifers, Well yield, Engineer- 
ing, Clogging, Corrosion, Biodegradation, Reha- 
bilitation, Sterilization. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


With increasing economic and practical pressures 
on engineers to optimize groundwater engineering, 
attention is being turned to well lormance. 
Presently, in water engineering practice there are 
significant gaps in the understanding of the part 
played by bacteria in processes which lead to 
reduced well yield. The term biofouling--the phe- 
nomenon of deterioration resulting from 
activity--is used ly with reference to the proc- 
esses of clogging and corrosion. In the past the 
problem of noticeable clogging by iron — | 
was attributed to purely chemical or electroc 
cal processes. Recent research into groundwater 
contamination by nitrates, leachates from waste 
disposal sites, and the potential for a 
has clearly demonstrated the existence of resident 
and immigrant bacteria in aquifers at depth. Studies 
have revealed whole consortia of different bacteria 
involved in clogging processes; the classic term 
‘iron bacteria’ can no longer be considered 

riate. In those cases where identification of bio- 
‘ouling is in conjunction with evidence of a decline 
in well performance a method of treatment will be 
required. Any treatment must achieve four aims: 
(a) kill the bacteria, (b) remove the bacteria and 
associated slime and mineral deposits, (c) remove 
any residue/debris created by the treatment proc- 
esses, and (d) leave the affected zone in a sterile 
condition. (Shidler-PTT) 
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EFFECTS OF TRIBUTYLTIN COMPOUNDS 
FROM ANTIFOULANTS ON PACIFIC OYS- 
TERS (CRASSOSTREA GIGAS) IN SCOTTISH 
SEA LOCHS, 

Marine Lab., Aberdeen (Scotland). 

I. M. Davies, J. Drinkwater, and J. C. McKie. 
Aquaculture AQCLAL, Vol. 74, p 319-330, No- 
vember 15, 1988. 8 fig, 2 tab, 11 ref. 


Descriptors: *Tin, *Tributyltin com; *Anti- 
foulants, *Pesticides, *Water pollution effects, 
Pha oe *Fish farming, *Aquiculture, Sea lochs, 


Before 1987, tributyltin-based antifoulants were 
used in Scottish sea lochs on both the hulls of 
vessels and on cage nets at marine salmon farms. In 
two sea lochs, the leachates from these antifoulants 
caused accumulation of tin compounds in soft 
tissue, and had deleterious effects on the shell 
structure, growth and condition of Pacific oysters 
(Crassostrea gigas). The extent and intensity of the 
effects appeared to be dependent upon source size 
and distribution, and upon hydrographic factors. 
The use of triorganotin compounds in antifoulants 
for mariculture applications, and on vessels less 
than 25 m, has now been prohibited in the U.K. 
(Author’s abstract) (Sand-PTT) 
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OCCURRENCE OF THE TOXIC CYANOBAC- 


CHINA, 
Wright State Univ., Dayton, OH. Dept. of Biologi- 


cal Sciences 
For primary ’ bibliographic entry see Field 2H. 
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PHYSICAL AND CHEMICAL LIMNOLOGY 
OF BUCKINGHAM CANAL (MADRAS, INDIA), 
Presidency Coll., Madras (India). Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field SB. 
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PLANKTON AND RELATED PARAMETERS 
OF BUCKINGHAM CANAL AT MADRAS, 
INDIA: A CANONICAL CORRELATION 
ANALYSIS, 

Presidency Coll., Madras (India). Dept. of Zoolo- 


gy. 

S. Ravichandran, and P. S. Ramanibai. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 117-132, November 1988. 7 fig, 3 tab, 26 
ref. 


Descriptors: *Limnology, *Urban hydrology, 
*Canals, *Phytoplankton, *Zooplankton, *Water 


Effects Of Pollution—Group 5C 


quality, *Urbanization, *Madras, *India, Primary 
roductivity, Chlorophyll a, Rotifers, Cyanophyta, 
5 see basins, Pollution. 


Phytoplankton, zooplankton, chlorophyll a and 
gross primary productivity (GPP) of Buckingham 

eee teem ‘ioueaae on ae dame 
were st ‘om 1981 to October 
on ae was 


—— _— 1.61 mg C/cu y tet C/cu 

ee ber) in 
chlorophyl-s and nag = noticed. The total 
density versity P 'ytoplankton and zoo- 
plankton were reduced, especially at urban re- 
gions. Blue-green algae dominated the phytoplank- 
ton while rotifers were abundant in zooplankton. 
The diversity and evenness of plankton did not 
show any significant difference between urban and 
suburban regions of the canal. Urbanization of the 
Copelied sapeligios andiets ied onic aoe 


ae an ee 
a re oe between 
biological variables and pollutants; however, the 
inhibitory influence of the latter was evident. Sig- 
nificant canonical correlations were obtained be- 


suggesting a probable influence of the latter over 
the planktonic community. (See also W89-07527) 
(Author's abstract) 
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ENVIRONMENTAL ARCHIVE: TROPICAL 
URBAN DEVELOPMENT IN 
THE SEDIMENT GEOCHEMISTRY OF A 
FLOOD-PLAIN LAKE, 

Papua New Guinea Univ., Port Moresby. Dept. of 


= e * . 
For primary bibliographic entry see Field 2H. 
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STUDIES ON THE ACUTE TOXICITY OF POL- 
LUTANTS TO FRESHWATER MACROINVER- 
TEBRATES: 5. THE ACUTE TOXICITY OF 
CADMIUM TO TWELVE SPECIES OF PREDA- 
TORY MACROINVERTEBRATES, 

University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

A. F. Brown, and D. Pascoe. 
Archiv fuer Hy: 

No. 2, 
NERC 


drobiologie AHYBA4, Vol. 114, 
311-319, December 1988. 1 fig, 2 tab, 
rant GR3/6104. 


Descriptors: *Cadmium, *Toxicity, *Aquatic in- 
sects, * vertebrates, — pollution ef- 
fects, Pollutants, Insects, Leac 


Acute toxicity tests were conducted on 12 species 

predatory macroinvertebrate. The species in- 
cluded G complanata, Erpobdella octo- 

culata, Polycelis felina, Dendrocoelum — 
grammatica, Dino- 


po splendens, Sigara dorsalis, Si vag wet and 
Aphelocheirus aestivalis. Time-response analysis 
and indirectly calculated 24, 48 and 96 h LC50’s 
indicated a wide range of species sensitivity. The 
insects in general were more of cadmium than 
other taxa, whilst the leeches were found to be as 
sensitive as many herbivores and detritivores. The 
most sensitive predator the leech, G. complanata, 
was 10,000 —— more sensitive than —— 
A. aestivalis, most tolerant A 

these may be canna on om paler 
acute toxicity tests, the leech E. octoc may be 
particularly suitable for long-term chronic expo- 
sure studies where predators are required. (Au- 
thor’s abstract) 
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POTENTIAL EUTROPHICATION ASSESS- 
MENT IN RIVERS: RELATIONSHIP BE- 
TWEEN PRODUCED AND EXPORTED 
LOADS, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 2H. 
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LEAD POISONING OF NORTHERN PINTAIL 

DUCKS FEEDING IN A TIDAL MEADOW 

CONTAMINATED WITH SHOT FROM A 

TRAP AND SKEET RANGE, 

New Jersey Div. of Fish, Game and Wildlife, 

Trenton. 

D. E. Roscoe, L. Widjeskog, and W. Stansley. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 42, No. 2, p 226-233, 
_ February 1989. 1 fig, 1 tab, 13 ref. 


Descriptors: *Tidal marshes, *Waterfowl, *Ducks, 
*Toxicity, *Morbidity, *Lead, *Mortality, *Recre- 
ation, Tidal flats, Pathology, Environmental man- 
agement, Wildlife habitats, Wildlife management, 
Animal pathology, New Jersey. 


Lead poisoning of waterfowl from the ingestion of 
lead shot is well-documented and widespread 
throughout the United States. Lead poisoning of 
northern pintail ducks (Anas acuta) results from 
ingestion of lead shot deposited on a tidal meadow 
in New Jersey as the result of trap and skeet 
shooting. Forty live and ten dead pintails were 
collected on Raccoon Creek in southern New 
Jersey in 1986. A heparinized blood sample was 
taken from the live ducks; eythrocytic protopor- 
phyrin IX (PP) was measured. Blood lead concen- 

trations were determined by a method described 
earlier. Hemoglobin, packed cell volume and mean 
corpuscular hemoglobin concentration were calcu- 
lated. Shot numbers, sizes and seed types observed 
in sediment samples from four hunting blinds in the 
vicinity of the pintail mortality were compared to 
those found in sediments at the trap and skeet 
range and to the gizzard contents of those birds 
found weak or moribund. Results showed clinical 
symptoms typical of experimentally and spontane- 
ously lead-poisoned waterfowl. The clinical and 
gross pathology in the absence of emaciation was 
suggestive of acute lead poisoning. The shot num- 
bers, shot size and acute course of the poisoning 
lead to the hypothesis that a trap and/or skeet 
range was the source of the lead shot ingested by 
the ducks and that it was near the site of the sick 
and dead birds. The short-term management proce- 
dure that stopped lead shot deposition and hazed 
birds away from the contaminated site, followed 
by a permanent ban on deposition of lead shot in 
the meadow, substantially reduced the lead poison- 
ing hazard. The use of steel shot was recommend- 
ed as a means of continued range operation. (Fried- 
mann-PTT) 
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SODIUM NITRILOTRIACETATE —INFLU- 
ENCES THE LARVAL DEVELOPMENT AND 
METAMORPHOSIS OF MARINE INVERTE- 
BRATES, 

Padua Univ. ial). Dept. of Biology. 

R. Brunetti, M. Bressan, M. G. Marin, and M. 
Fuolega. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 234-240, 
February 1989. 6 fig, 15 ref. 


Descriptors: *Detergents, *Marine animals, *In- 
vertebrates, *Water pollution effects, *Population 
exposure, *Littoral zone, *Embryonic growth 
Stage, *Larval growth stage, Statistical analysis, 
Aquatic animals, Toxicity, Saline water, Seawater, 
Sea urchins, Mussels, Sea squirts. 


Nitrilotriacetic acid (NTA) has been used in house- 
hold laundry detergents since the early 1970s. The 
effect of NTA on embryonal stages of some marine 
animals is evaluated. The littoral embryos studied 
were those of mussels (Mytilus galloprovincialis) 
and sea-urchins (Paracentrotus lividus). Larvae 
studied included those of two Ascidiacea (Botryl- 
lus schlosseri and Botrylloides leachi). Ir all ex- 
periments, sea water was collected from at least 
one mile off shore. Ripe colonies were put into 
vessels with filtered, 35% salinity sea water. 
Larvae were collected, upon spawning, with a 
‘Pasteur’ pipette and deposited in treated sea water. 
Sperm and eggs of P. lividus were obtained by 
KCL-method in filtered, 35% saline sea water. 
Three replications per concentration of NTA were 


performed. After 40 hr at 25 C, the samples were 
neutralized with formaldehyde and filtered by a 
25-mm diameter millipore filter (1.2 microns). 
Analysis of variance, G-test and comparison inter- 
vals of means were calculated and applied. The 
greatest sensitivity to NTA was shown by devel- 
oping eggs of P. lividus. A highly significant in- 
crease in somated rod length is evident at concen- 
trations as low as 0.05-0.1 mg/L. Above this con- 
centration, no further significant increase is noticed 
with increasing NTA concentrations. These results 
confirm the lack of in vivo toxicity of NTA to 
aquatic organisms shown in earlier work. Results 
generally agreed with several reports on the effects 
of NTA on microorganisms, insects, mammals, and 
some cultured cells. NTA is clearly able to influ- 
ence the early development of marine invertebrates 
at concentrations as low as those that may be 
present in natural environments. (Friedmann-PTT) 
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EFFECTS OF ORGANIC AND INORGANIC 
LEAD ON THE OXYGEN EQUILIBRIUM 
CURVES OF THE FRESH WATER FIELD 
CRAB, BARYTELPHUSA GUERINI, 

Osmania Univ., Hyderabad (India). Dept. of Zool- 


ogy. 

S. J. Tulasi, and J. V. Ramana Rao. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 247-253, 
February 1989. 4 fig, 1 tab, 23 ref. 


Descriptors: *Oxygen uptake, *Water pollution ef- 
fects, *Population exposure, *Lead, *Heavy 
metals, *Toxicity, *Crabs, *Organic compounds, 
Sublethal effects, Metabolism, Lethal limit, Mor- 
bidity, Biochemistry, Bioaccumulation. 


The widespread use of lead salts and their subse- 
quent introduction in water bodies is becoming a 
lethal factor in various aquatic organisms. The 
effects of organic and inorganic lead on the oxygen 
equilibrium curve of the freshwater crab, Barytel- 
phus guerini, was determined. Crabs were collect- 
ed from local paddy fields and exposed to different 
concentrations of lead nitrate and lead acetate and 
LC 50 values were determined by probit method. 
The crabs were exposed to a sublethal concentra- 
tion of 0.5 mg/L for a period of 30 d and the 
oxygen equilibrium curves were determined on 
days 1, 4, 7, 15, and 30 of exposure in the normal 
and experimental crabs. Results showed marginal 
increase in blood pH on days 1 and 4 of exposure, 
with the maximum increase noted from 7.49 days 
in normals to 7.63 in lead nitrate-exposed and 7.66 
days in lead acetate-exposed crabs. On days 7, 15 
and 30 of exposure, a significant decrease was 
observed, with the maximum decrease occurring 
from 7.43 days in normals to 6.91 days in lead 
nitrate-exposed and 6.72 days in lead acetate-ex- 
posed crabs. Results also indicated high accumula- 
tion of lactic acid during lead toxicity. This may be 
due to Normal or Negative Bohr effect, attributa- 
ble to a decrease in the affinity of the respiratory 
pigments for oxygen under hypoxic conditions, 
since whole animal oxygen consumption of the 
fresh water crab was also decreased during lead 
toxicity. (Friedmann-PTT) 
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EFFECTS OF BLEACHED KRAFT MILL EF- 
FLUENT (BKME) ON THE SCHOOLING BE- 
HAVIOR OF VENDACE (COREGONUS 
ALBULA L.), 

Finnish Game and Fisheries Research Inst., Helsin- 
ki. Fisheries Div. 

T. P. Myllyvirta, and P. J. Vuorinen. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 262-269, 
February 1989. 3 fig, 3 tab, 12 ref. 


Descriptors: *Bleaching wastes, *Cisco, *Water 
pollution effects, *Population exposure, *Fish pop- 
ulations, *Fish behavior, *Kraft mills, *Pulp 
wastes, *Sublethal effects, *Toxicity, Effluent 
streams, Statistical analysis, Finland. 


The reactions of fish to the effluents of the forest 
industry is of great interest in Finland, since this 
industry is the most important source of water 
pollution in the country. The tendency for low, 


sublethal concentrations of bleached kraft mill ef- 
fluent (BK ME) to disturb the behavior of a school 
of vendace (Coregonus albula) was investigated. 
Four-month old vendace were used for the study. 
Five composite samples of BKME were collected 
from the main effluent channel of a mill by an 
automatic continuous flow sampler, each of which 
represented one week’s waste water production of 
the mill in an unbroken succession. The acute 
toxicity of the composite BKME samples was de- 
termined by a semistatic method for rainbow trout 
(Salmo gairdneri) and vendace. Before the obser- 
vation period in the test aquarium, vendace were 
pre-exposed for 1 wk to 3 concentrations of each 
of the composite BKME samples. Water flow was 
3 L/g of fish per day. The control fish were kept in 
a quadrangular holding tank. Temperatures were 
the same for control and test fish. Photographs 
were taken to record fish positions in all three 
dimensions. Twelve hrs before the first observation 
period, 10 vendace were placed in an aquarium 
with the same concentration of BKME to which 
they had been pire ssa Ten control vendace 
were placed in an adjacent aquarium with clean 
water. Student’s t-test was used to examine possi- 
ble differences between the control and test grou 

in the estimates of (a) the water volumes that co 

contain all the 10 fish and (b) the proportion of 
divided and undivided schools. Results showed 
that dilation of the schools of test fish appeared 
only in the greatest (4.5%) exposure concentration 
of BKME. They showed a weaker avoidance reac- 
tion in low concentration gradient of BKME. 
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INTERACTIVE OF NITROGEN AND 
COPPER ON GROWTH OF CYANOBACTER- 
TUM MICROCYSTIS, 

Botanical Survey of India, Howrah (India). 

S. L. Gupta. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 2, p 270-275, 
February 1989. 2 tab, 18 ref. 


Descriptors: *Nitrogen, *Algal growth, *Cyano- 
phyta, *Microcystis, *Synergistic effects, *Water 
pollution effects, *Copper, *Heavy metals, *Trace 
elements, *Growth rates, Metabolism, Biochemis- 
try, Nitrates, Population exposure, Toxicity. 


Copper, while an essential trace element needed in 
small quantities by algae for various metabolic 
activities, may induce toxic response at submicro- 
molar concentrations by inhibiting nitrate uptake, 
reducing nitrite release and acid and alkaline phos- 
phatase activity, and reducing synthesis of p) 
synthetic pigments and macromolecules. The inter- 
active effects of inorganic nitrogen nutrients and 
copper on growth of Microcystis sp. was investi- 
gated. A dense bloom of natural Microcystis was 
collected = a an Indian lake and exposed to 
copper supplemented from 1 M copper stock solu- 
tion to achieve desired concentrations. Graded 
concentrations of different forms of nitrogen nutri- 
ents were added. Cell counts were made to estab- 
lish an inoculum of approximately 10 cells. 
Growth was monitored by spectrocolorimetry. Re- 
sults showed that growth of Microcystis was di- 
rectly related to the concentration of copper. 
Copper concentrations as low as 0.1 micromoles 
affected the specific growth rate (k) and cell-divi- 
sion while higher concentrations of 0.5 micromoles 
and above have proved to be toxic, causing death 
of the organism. Death of Microcystis in the basal 
medium was faster (50% survival after 40 h of 
treatment) than in the natural water (68% surviv- 
al). Copper (0.1 micromoles) serves as an algistatic 
in the presence of high nitrate concentrations (5-10 
millimoles) but becomes algicidal when present in 
low concentrations (< 5 millimoles). Thus, high 
nitrate concentrations, which support better 
growth of Microcystis, reduced the algicidal effect 
of copper. (Friedmann-PTT) 

W89-07591 


ANTIBIOTIC RESISTANCE AMONG COLI- 
FORMS AND PSEUDOMONAS SPP. FROM 
BODIES OF WATER AROUND PORT HAR- 
COURT, NIGERIA, 





Rivers State Univ. of Science and Technology, 
Port Harcourt (Nigeria). Inst. of Pollution Studies. 
T. G. Sokari, D. D. Ibiebele, and R. M. Ottih. 

Journal of Applied ory JABAA4, Vol. 
64, No. 4, p 355-359, April 1988. 3 tab, 16 ref. 


Descriptors: *Tolerance, *Antibiotic resistance, 
*Bacterial analysis, *Pollutant identification, Mu- 

nicipal wastes, Wastewater, Escherichia coli, 

*Pseudomonas, *Coliforms, *Antibiotics, *Nigeria, 

- ling, Water analysis, Bacteria, Estuaries, 
ells. 


Samples from municipal waste water, the Bonny 
River estuary and wells in and around Port Har- 
court, were examined for bacteriological quality 
over a 9-month period. A total of 157 Pseudo- 
monas spp., 133 Escherichia coli and 282 other 
coliforms were isolated and tested for the inci- 
dence of resistance to 10 antibiotics. All of the 
Pseudomonas spp. were resistant to at least one of 
the antibiotics while 96.2% were resistant to two 
or more. Most (83.5%) of the E. coli and other 
coliforms (91.8%) were resistant to at least one 
antibiotic. All strains were susceptible to gentami- 
cin. Minimal inhibitory concentrations of ampicil- 
lin and tetracycline for E. coli ranged from 6.25 to 
50 and 6.25 to 12.5 micrograms/ml, respectively. 
Minimal inhibitory concentrations of ampicillin 
and tetracycline were 1000 and 25 micrograms/ml 
for the Pseudomonas strains. The high incidence of 
resistance to antibiotics is discussed in 
relation to the widespread use of antibiotics. Soil 
micro-organisms have been suggested as the origi- 
nal source of resistance genes; other factors that 
may account for the level of resistance, especially 
among the E. coli strains, include the presence of 
feces in soil, vegetation and water. With the un- 
controlled use of antibiotics and common practice 
of self-medication typical of Nigeria, there would 
be a selection Y cepa Ay in favor of organisms 
sessing genes that code for resistance. Many ecal 
organisms of human origin in the environment 
studied could therefore be resistant to the antibiot- 
ics abused. (Author’s abstract) 
W89-07603 


TRACE METAL LEVELS IN FISH FROM THE 
MANUKAU HARBOUR, AUCKLAND, 
ZEALAND, RELATED TO A WATER POLLU- 
TION INCIDENT, 

Department of Scientific and Industrial Research, 
Auckland (New Zealand). Chemistry Div. 

R. V. Winchester. 

New Zealand Journal of Marine and Freshwater 
Research NZJMBS, Vol. 22, No. 4, p 621-624, 
1988. 1 fig, 4 tab, 7 ref. 


Descriptors: *Fishkill, *Harbors, *Trace elements, 
*Heavy metals, *Water pollution effects, *Bioac- 
cumulation, *Mortality, *New Zealand, *Oxygen 
po omen exposure, Arsenic, Cadmi- 

‘omium, Manganese, Nickel, Lead, 
Zinc, Selenium, Water pollution, Quantitative anal- 
ysis, bee 1 depletion, Pollutant identification, 
Fish populations, Statistical analysis. 


Concentrations of As, Cd, Co, Cr, Cu, Mn, Ni, Pb, 
Sn, and Zn in the heads, gut, and flesh of fish, and 
in oysters, which apparently died because of a 
pollution incident in Auckland’s Manukau Harbor, 
were compared with concentrations in fish caught 
in the same area several days later. Most elements 
were present only at low levels; however, Cu in 
eds of both sets of samples was 33-94 mg/kg 
weight), Zn 35-104 “Ke Mn 12-83 mg/ 
e and Ni up to 34 mg/kg. Oyster analyses were 
within normal — Because of the small number 
of samples, detailed statistical analysis was not 
a but results suggest that variations in metal 
levels between different parts of the fish and be- 
tween species were ge than those between 
affected and control fish, making it unlikely that 
the fish were killed by a spillage of any of these 
metals. The cause of the deaths is now thought to 
have been oxygen deprivation. (See also W89- 
07611) (Author's abstract) 
W89-07612 


FFECTS OF THE FUNGICIDE PROCH- 
LORAZ ON XENOBIOTIC METABOLISM IN 
RAINBOW TROUT: IN VIVO INDUCTION, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Institut National de la Recherche Agronomique, 
Versailles (France). 

J. Bach, and J. Snegaroff. 
Xenobiotica XENOBH, Vol. 19, No. 1, p 1-9, 
January 1989. 4 fig, 22 ref. French Environment 
Ministry Contract 85216. 


Descriptors: *Pesticides, *Water pollution effects, 
*Metabolism, *Trout, *Fungicides, Biochemistry, 
Fish physiology, Bioaccumulation, Assay. 


Rainbow trout were dosed with prochloraz by i.p. 
injection of sprayed food pellets. Cytochrome P- 
450, tow P-450-dependent activities, and two con- 
jugase activities were measured in vitro in micro- 
somal or cytosolic fractions. Prochloraz increased 
cytochrome P-450 in liver, intestine, and pyloric 
caeca: maximum response occurred at 30-100 mg/ 
kg i.p. In cold conditions, this increase persisted 
for more than 8 day after injection. Hepatic 7- 
ethoxycoumarin-O-deaklylase (ECOD) and 7-eth- 
oxyresorufin-O-dealkylase (EROD) were inhibited 
by prochloraz except in one assay in warm water 
where they increased. In intestine and pyloric 
caeca, ECOD and EROD were not detected, even 
when cytochrome P-450 was increased. UDP-glu- 
curonosyltransferase (1-naphthol as substrate) was 
unchanged or inhibited after prochloraz dosing. 
Glutathione-S-transferase (o-dinitrobenzene as sub- 
strate), was unchanged or inhibited by prochloraz. 
The measured level of enzymic activities was the 
result of induction and inhibition by prochloraz 
residues. Variations in basal activities and perhaps 
in prochloraz interactions were due to temperature 
acclimatization. (Author’s abstract) 

W89-07614 


METABOLIC REGULATION OF AMMONIUM 
UPTAKE BY ULVA RIGIDA (CHLORO- 
PHYTA): A COMPARTMENTAL ANALYSIS 
OF THE RATE-LIMITING STEP FOR 


UPTAKE, 
Oregon State Univ., Corvallis. Coll. of Oceanogra- 


hy. 
R. M. Fumita, P. A. Wheeler, and R. L. Edwards. 
Journal of Phycology JPYLAJ, Vol. 24, No. 4, p 
560-566, December 1988. 4 fig, 2 tab, 35 ref. NSF 
grant OCE-85013655. 


Descriptors: *Ammonium, ‘*Bioaccumulation, 
*Metabolism, *Chlorphyta, *Aquatic plants, *Plant 
tissues, Accumulation, Algae, Water pollution ef- 
fects, Plant physiology. 


Non-linear time courses of ammonium (NH4(+)) 
depletion from the medium and internal accumula- 
tion of soluble nitrogen (N) in macroalgae imply 
that the rate-limiting m5 for ammonium uptake 
changes over time. This thesis was tested by 
measuring the time course of N accumulation in N- 
limited Ulva rigida C. Agardh. Total uptake was 
measured as removal of NH4(+) from medium. 
Rates for the component process (transport of 
NH4+) across the membrane = R sub t, assimila- 
tion of tissue NH4(+) into soluble N compounds 
= R sub a, and incorporation of soluble N com- 
pounds into macromolecules = R sub i) were 
determined by measuring the rate of labelling of 
the major tissue N pools after the addition of 1SN- 
ammonium. The results indicate that nitrogen-spe- 
cific rates (mass N taken up/mass N present/unit 
time) are ranked in the order of R sub t > R suba 
> R sub i. Absolute uptake rates (micromol N 
times mg/dry wt-h) showed a different relation- 
ship. Membrane transport appears to be inhibited 
when NH4(+) accumulates in the tissue. Maxi- 
mum uptake rates occur when assimilation of 
NH4(+) into soluble N compounds begins. Assimi- 
lation of NH4(+) into soluble N compounds was 
initially faster than incorporation of soluble N 
compounds into macromolecules. Because of the 
small capacity of the tissue NH4({+) pool (<1% of 
total tissue N), —— internal pools may be physio- 
logically impossible to maintain in relatively low 
NH4+) environments. The accumulation of 
NH4(+) and soluble N that occurs in Ulva indi- 
cate temporary imbalances between metabolic 
rates; the tissue NH4(+) is too small to be consid- 
ered a significant storage pool of N. The decrease 
observed in rate of incorporation of soluble N into 
macromolecules as the internal soluble N pool is 
depleted suggests that the rate of synthesis of pro- 
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tein and other macromolecules may be regulated 
by the concentration of precursors. (Author’s ab- 
stract) 

W89-07617 


PHYTOPLANKTON PRODUCTION CYCLE IN 
BELFAST LOUGH, 

tt of Agriculture for Northern Ireland, 
Coleraine Fishers R Research Lab. 
For primary bibliographic entry see Field 2L. 
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SEX CHANGE IN THE FEMALE DOG- 
WHELK, NUCELLA LAPILLUS, INDUCED BY 
TRIBUTYLTIN FROM FOULING 
PAINTS, 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

P. E. Gibbs, P. L. Pascoe, and G. R. Burt. 

Journal of the Marine Biological Association of the 
United Kingdom JMBAAK, Vol. 68, No. 4, p 715- 
731, November 1988. 8 fig, 3 tab, 20 ref. Dept. of 
the Environment Contracts PECD/7/7/113 and 
226, EEC Contract ENV-687-UK(H). 


Descriptors: *Gastropods, *Metal organic pesti- 
cides, *Tributyltin, *Water pollution effects, Juve- 
nile growth stage, Aquatic animals, Population ex- 
posure, Toxicity, Antifouling paints, 

wastes. 


Nucella lapillus were reared in the laboratory over 
a period of more than two years from hatching to 
maturity in waters containing tributyltin that had 
leached from an antifouling paint at concentrations 
of 1-2, 3-5, 20 and 100 ng Sn/I in the TBT fraction. 
Penis and vas deferens formation in the female 
(imposex’) occurred at all TBT levels, develop- 
ment of these organs advancing further with in- 
creasing TBT concentration, the major part being 
observed during the first year of life. Normal egg 
capsule production occurred only in females held 
at a TBT concentration of 1-2 ng Sn/1; at higher 
TBT levels females were sterilized by imposex. 
Oogenesis was suppressed at TBT levels above 3-5 
ng Sn/1 to be supplanted by spermatogenesis lead- 
ing to sperm production. This effect of TBT expo- 
sure on gonadal activity in the laboratory was 
supported by field observations. The consequences 
of these iy are discussed in relation to the 
recovery of N. lapillus ps following legis- 
lation banning the sale of TBT paints for use on 
small pleasure craft. (See also W89-07623) (Au- 
thor’s abstract) 

W89-07622 


COMPARISON OF THE EFFECTIVENESS OF 
TRI-N-BUTYLTIN CHLORIDE AND FIVE 
OTHER ORGANOTIN COMPOUNDS IN PRO- 
MOTING THE DEVELOPMENT OF IMPOSEX 
IN THE DOG-WHELK, NUCELLA LAPILLUS, 
Marine Biological Association of the United King- 
dom, Plymouth (England). 


Journal of the Marine Biological iati 

United Kingdom JMBAAK, Vol. 68, No. 4, p 733- 
744, November 1988. 3 fig, 3 tab, 19 ref. Dept. of 
Environment Contract PECD 7/7/226. 


Descriptors: *Gastropods, Metal —— we 
cides, *Water pollution effects, Population expo- 
sure, Aquatic animals, Toxicity, Dose-response re- 
lationships. 


Dog-whelks, Nucella lapillus, already slightly 
affect by imposex, were exposed to dissolved tri-n- 
butyltin (TBT) and other organotins at nominal sea 
water concentrations of 200 ng/I (as tin) for 14 d 
and then returned to the shore for up to 203 d. In 
response to TBT, the penes. of females increased in 
size and the relative penis size (RPS) index rose to 
44% compared with 6% in the controls. For tri-n- 
propyltin (TRrT) the index increased significantly 
to 14%, but the increase caused by tetrabutyltin 
(TTBT) was only marginally significant. No effect 
was produced by dibutyltin (DBT) or triphenyltin 
(TPhT). However, analyses of the tissues showed 
that the less effective compounds were not as 
efficiently accumulated as TBT or TPrT. To over- 
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come the problem of differential absorption 
through the body wall, organotins were injected. 
Females were then maintained in the laboratory 
for up to 105 d. Again TBT was most effective in 
promoting imposex, but the effect of TTBT was 
now appreciably greater than that of TPrT. Injec- 
tions of DBT, TPhT and monobutyltin had no 
effect on imposex. It is concluded that the develop- 
ment of imposex in N. lapillus is not a totally 
specific response to TBT since a similar but much 
smaller response is caused by TPrt: the latter does 
not appear to result from TBT contamination of 
the compound used. However, the effect of TTBT 
is probably caused by contamination with TBT 
and by its degradation to TBT in the body tissues 
of N. lapillus. (See also W89-07622) (Author’s ab- 
stract) 

W89-07623 


TOXICITY OF AMMONIA TO EARLY LIFE 
STAGES OF RAINBOW TROUT (SALMO 
GAIRDNERD, 

Water Research Centre, Medmenham (England). 
J. F. L. G. Solbe, and D. G. Shuren. 

Water Research WATRAG, Vol. 23, No. 1, p 127- 
129, January 1989. 1 tab, 5 ref. 


Descriptors: *Growth stages, *Toxicity, *Water 
pollution effects, *Ammonia, *Trout, *Reproduc- 
tion, Pollutant identification, Fish eggs, Fish fry, 
Bioassay, Mortality, Performance evaluation, Hard 
water, Standards. 


The toxicity of ammonia to life stages of rainbow 
trout was examined in hard fresh water. When 
exposure began within 24 hr of fertilization and 
proceeded for 73 days, severe mortality (>70%) 
occurred, particularly among the eggs, at concen- 
trations of unionized ammonia as low as 0.027 mg/ 
L as NH3. When exposure did not start until the 
eyed-egg stage (about 24 days), only 40% of the 
eggs, yolk-sac fry, and fry (but especially the fry) 
died at 0.27 mg/L as NH3. Both the standards 
proposed for protecting fish communities and the 
protocols drawn up for assessing the effects of 
chemicals should take into account the sensitivity 
of early life stages of freshwater fish. In evaluating 
chemicals, exposure should begin as soon as possi- 
ble after fertilization. (Author’s abstract) 
W89-07648 


MONITORING THE CHEMICAL CLIMATE 
OF THE MT. MITCHELL STATE PARK FOR 
EVALUATION OF ITS IMPACT ON FOREST 
DECLINE, 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

V. K. Saxena, R. E. Stogner, A. H. Hendler, T. P. 
DeFelice, and R. J.- Y. Yeh. 

Tellus TELLAL, Vol. 41B, No. 1, p 92-109, Feb- 
ruary 1989. 12 fig, 5 tab, 50 ref. EPA Agreement 
813934-01-2, EPA Contracts CRS 812444-01-0, 
CRS 812444-02-0, and CRS 812444-03-0. 


Descriptors: *Mountains, *Microclimatology, *Air 
pollution effects, *Water pollution sources, *For- 
ests, *Acid rain, Mount Mitchell, Spruce trees, Fir 
trees, North Carolina, Mountains, Plant pathology, 
Weather stations, Monitoring, Dirurnal variation, 
Clouds, Hydrogen ion concentration, Sulfates, Ni- 
trates, Water pollution effects, Ozone. 


At Mt. Mitchell, North Carolina, the decline of red 
spruce and Fraser fir forest is noticeable above the 
cloud-base, which is frequently observed around 
1585 m MSL. Observations from an electronic 
weather station erected during summer 1986 con- 
firm that the mountain is frequently immersed in 
clouds. During early morning hours, cloudiness is 
maximal in frequency and results in short duration 
cloud events ranging from 2-8 hrs. Although the 
average pH of precipitation was about 4.4, the pH 
of cloud water ranged between 2.2-5.4. Short dura- 
tion cloud events (8 hrs or less) were more acidic, 
in general, than the long duration ones during 
which the cloud water was most acidic at the onset 
and dissipative stages. Both types of event were 
characterized by highly variable liquid water con- 
tent, which was lower for the short events. The 
pH of the cloud water was shown to be function of 
wind direction at the site. During early summer 


episodes, neutralization of the acid anions (SO4(2-) 
and NO3-)) was not as effective in the late 
summer episodes. During all cloud episodes, ozone 
concentration registered a dramatic decrease. The 
average minimum ozone concentration of about 63 
ppb during the whole summer of 1986 was above 
the background level (50 ppb) in the United States. 
The maximum cloud water deposition rate, which 
is estimated using a micrometeorological model, is 
found to be 1.30 mm/hr. Ionic deposition on the 
forest canopy resembles that reported for the Mt. 
Moosilauke (New Hampshire) forest. Ionic deposi- 
tion due to direct cloud capture is about 2-5 times 
the deposition rate due to precipitation, and the 
evaporation associated with wind speeds as high as 
15-18 m/sec realized during some episodes is of 
great significance in terms of canopy exposure. 
(Author’s abstract) 

W89-07668 


EFFECTS OF CARBARYL ON THE SPRING 
ZOOPLANKTON COMMUNITIES IN PONDS, 
National Inst. for Environmental Studies, Tsukuba 
yee Environmental Biology Div. 

T. Hanazato, and M. Yasuno. 

Environmental Pollution ENPOEK, Vol. 56, No. 
1, p 1-10, 1989. 5 fig, 13 ref. 


Descriptors: *Pesticides, *Carbamate pesticides, 
*Zooplankton, *Toxicity, *Mortality, *Water pol- 
lution effects, *Daphnia, *Insecticides, Population 
exposure, Chaoborus, Population dynamics. 


A carbamate insecticide, carbaryl, was applied in 
spring to concrete ponds to study its effects on 
zooplankton communities. To prepare the ecosys- 
tem, 80 kg of bottom mud from the eutrophic Lake 
Kasumigaura containing resting stages of phyto- 
plankton and zooplankton was placed in each pond 
on 7 May 1986, into which groundwater was 
poured to a depth of 1.3 m. The population density 
of Cladocera (Daphnia spp.) was nearly constant 
before application of the chemical. Carbaryl at 1 
ppm killed all zooplankton species, including 
Chaoborus iarvae. After treatment, cladocerans 
never recovered to their previous level. The rela- 
tively rapid recovery of a predator, Chaoborus, 
seemed to interfere with recovery of the clado- 
ceran populations. It was concluded that predation 
by Chaoborus larvae could control the cladoceran 
density only when the prey density was low. The 
low water temperature occurring in spring was 
though to favor Chaoborus because of its influence 
on growth rates. (Author’s abstract) 

W89-07669 


ACUTE TOXICITY OF TRIPHENYLTIN HY- 
DROXIDE TO THREE CLADOCERAN SPE- 


American Scientific International, Inc., McLean, 
VA. 


E. R. Kline, A. W. Jarvinen, and M. L. Knuth. 
Environmental Pollution ENPOEK, Vol. 56, No. 
1, p 11-17, 1989. 2 tab, 17 ref. 


Descriptors: *Triphenyltin, *Pesticides, *Toxicity, 
*Fungicides, *Water pollution effects, *Tin, 
*Daphnia, Pesticides, Sublethal effects. 


The toxicity of an organotin pesticide, triphenyltin 
hydroxide (TPTH), was assessed with several 
freshwater cladoceran species. Daphnia pulex, 
Daphnia magna, and Ceriodaphnia dubia were ex- 
posed for 48 h to triphenyltin hydroxide in static 
acute toxicity tests. Values of the 48-h trimmed 
Spearman-Karber EC 50s (immobility of 50%) for 
the three species were found to be 14.5, 16.5, and 
11.3 micrograms/L, respectively. All cladocerans 
survived at the lowest TPTH concentrations 
which varied no more than 0.6 micrograms/L. 
Effects were exhibited in all species at TPTH 
concentrations of 20 micrograms/L and above. 
Analysis of variance performed on EC 50 values of 
replicates revealed no significant differences be- 
tween the three species. Methods were employed 
which decrease animal handling stress and increase 
the accuracy and precision of the concentrations. 
The sensitivity to TPTH exhibited by cladocerans 
indicates other invertebrates may be sensitive. (Au- 
thor’s abstract) 

W89-07670 


MERCURY IN THE CALCASIEU RIVER/LAKE 
COMPLEX, LA, 

McNeese State Univ., Lake Charles, LA. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5B. 
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EFFECTS OF THE WATER-SOLUBLE FRAC- 
TIONS OF NO. 2 FUEL OIL ON THE CYTOKI- 
NESIS OF THE QUAHOG CLAM (MERCEN- 
ARIA MERCENARIA), 

Florida State Univ., Tallahassee. Dept. of Ocean- 
ography. 

C. Byrne. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 81-86, 
January 1989. 5 fig, 1 tab, 16 ref. NSF Grant 
IDOE 73-09745. 


Descriptors: *Water pollution effects, *Clams, 
*Oil, *Toxicity, *Embryonic growth stage, *Mor- 
tality, Lethal limit, Marine environment. 


One of the areas of toxicological study which has 
received little attention has been that of the distor- 
tions of cellular components within the developing 
stages of the marine zooplankton in response to 
petroleum hydrocarbon contamination. Here, the 
cytokinetic effects of exposure of the water-soluble 
fractions of No. 2 fuel oil (oil WSF) on the embry- 
onic development of the quahog clam Mercenaria 
mercenaria, was studied. Groups of 300 embryos 
were exposed for 48 hours to 23, 11.5, 5.75, 2.30, 
1.15, 0.23, or 0 mg/L oil WSF. In the control test 
solutions, the eggs for Mercenaria mercenaria were 
fertilized with viable sperm suspension. The first 
cleavage stage was reached within 45 min. Within 
48 h, 297 of the 300 embryos had developed into 
free-swimming, straight-hinged veliger larvae. 
Within 3 h of exposure to concentrations of oil 
WSF greater than 5 mg/L (ppm), 270 of the 300 
embryos had experienced cellular disruption along 
the developing furrow line, followed by cytoplasm 
leakage and 100% mortality in 48 h of exposure. 
The 48-h LCSO was calculated to be 0.59 mg/L. 
Although the concentrations of the oil WSF used 
in these experiments were in the ppm levels, con- 
centrations at these levels have been reported in 
the vicinity of coastal oil spills. This could produce 
additive stress to pre-existing synergistic condi- 
tions, which could affect local population recruit- 
ment. (VerNooy-PTT) 

W89-07677 


BIOACCUMULATION AND TISSUE DISTRI- 
BUTION OF A QUARTERNARY AMMONIUM 
SURFACTANT IN THREE AQUATIC SPECIES, 
Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

J. P. Knezovich, M. P. Lawton, and L. S. Inouye. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 87-93, 
January 1989. 2 tab, 9 ref. DOE Contract W-7405- 
Eng-48. 


Descriptors: *Surfactants, *Bioaccumulation, 
*Ammonium compounds, *Clams, *Minnows, 
*Frogs, *Tissue analysis, Water pollution effects, 
Surfactants, Sublethal effects. 


Quaternary ammonium compounds (QACs) are 
commonly used as surfactants in drilling muds and 
fabric softeners and as biocides in antiseptics and 
disinfectants. In this study, hexadecylpyridinium 
bromide (HPB; CAS 140-72-7) was selected as a 
compound for initial study because it belongs to a 
chemical class (alkylpyridinium QACs) that in- 
cludes the most toxic and environmentally persist- 
ent QACs. Clams, minnows, and tadpoles were 
chosen as test organisms to define the relative 
availability of HPB to pa ar that occupy dis- 
tinctly different ecological niches. In static experi- 
ments, groups of 3-5 animals were exposed to 10 
micrograms/L for 24 h. The whole-body bioaccu- 
mulation factors for clams, minnows, and tadpoles, 
were 21 +/-7, 22 +/-8, and 13 +/-4, respectively. 
In each organism studied, gill tissues accumulated 
the highest concentrations of HPB (1298-1726 pg/ 
mg wet weight). The relative distributions of HPB 
in the tissues of the test organisms during depura- 





tion closely parallel those obtained following the 
24-h uptake period. The distribution of HPB 

within — to tissues other than gills and intes- 
tines was limited. Impacts of these accumulations 
are not clear, but acute oral doses of QACs to 
mammals have been shown to result in delayed 
death and tissue pathology. Similar impact on 
aquatic organisms should therefore be considered 
in the assessment of chronic QAC toxicity. (Ver- 


Nooy-PTT) 
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COPPER UPTAKE AND REGULATION IN A 
COPPER-TOLERANT DECAPOD CAMBARUS 
BARTONI (FABRICIUS) (DECAPODA, CRUS- 
TACEA), 

— Univ., Sudbury (Ontario). Dept. of Bi- 
ology. 

S. Zia, and M. A. Alikhan. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, LP 103-110, 
January 1989. 2 tab, 14 ref. Natural Sciences and 
== Research Council of Canada Grant 
A3149. 


Descriptors: *Bioaccumulation, *Tissue analysis, 
*Crayfish, *Path of pollutants, *Copper, Deca- 
pods, Excretion, Metabolism, Canada, Heavy 
metals, Kinetics, Lakes, Animal tissues. 


Large amounts of acid forming sulfur dioxide, and 
heavy metals, including nickel are continuously 
being released into the environment by mining and 
smelting operations at er Ontario, Canada. 
As a consequence, a number of lakes in this region 
have become acidic and metal stressed. The uptake 
and accumulation of copper by various tissues of a 
copper-tolerant crayfish, barus bartoni (Deca- 
= Crustacea), was monitored for 4 weeks in the 
boratory to ascertain the dynamic nature (i.e., the 
pattern in time) of the response of the crayfish to 
increased levels of this metal. Intermolt adult deca- 
pods were exposed in a continuous-flow system to 
solutions of 0, 0.125, 0.25 and 0.5 mg Cu/L for 4 
weeks. It is evident from these data that co is 
taken up from the medium accu- 
mulated in various tissues by crayfish. Further- 
more, the increase in tissue copper stores in whole 
crayfish was related to the copper concentrations 
of various solutions, as well as the exposure time. 
Highest tissue copper concentration among various 
treatments was observed in the reas 
(1494-2346 micrograms/g) and gills (368-1167 mi- 
crograms/g) and the lowest in the exoskeleton, 
muscles and the viscera. (See also W89-07679) 
(VerNooy-PTT) 
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TOXICITY OF DIMETHOATE TO DAPHNIA 
MAGNA AND FRESHWATER 

Lisec VZW, Ghent (Belgium). Studiecentrum 
voor Ecologie en Bosbouw. 

J.-M. Beusen, and B. Neven. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 126-133, 
January 1989. 3 tab, 15 ref. 


Descriptors: *Pesticides, *Insecticides, *Toxicity, 
*Daphnia, *Guppy, ‘Zebrafish, *Organophos- 
phorus insecticides, *Sublethal effects, Lethal limit, 
Median tolerance limit, Emulsions, Dimethoate, 
Survival, Reproduction. 


The acute and subchronic toxicity of dimethoate to 
two species of freshwater fish, guppy (Poecilia 
reticulata) and zebrafish (Brachydanio rerio) was 
assessed, as well as its chronic effects on survival 
and reproduction of the cladoceran Daphnia 
magna Straus. Daphnids were tested in static tests 
for 48 hours, while zebrafish and guppies were 
exposed for 96 or 168 hours. The 48-hr LC50s for 
daphnia in open and closed test vessels with pure 
dimethoate and an emulsible concentrate (10% 
EC) are as follows: 1.7-2.0 mg/L (dimethoate) and 
0.83-1.6 mg/L (emulsible dimethoate). The results 
obtained in open test vessels agree very well with 
those obtained in closed bottles. In Zebrafish, the 
48-h LCSO value was 7.5-8.2 mg/L (emulsible di- 
methoate) and the 96-h LC50 value was 6.8-7.8 
mg/L (emulsible dimethoate). The 48-h LCSO 
value for guppies was 10.4-15.7 mg/L, and the 96- 
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h LCSO was 10.4-13.0 mg/L. The chronic toxicity 
was determined from a 23-day renewal static test 
using ten neonate ( < 24 hour old hnids) at 
each concentration. The emulsible di: con- 
centrate affects the — performance of 
Daphnia magna at a lower level than the pure 
dimethoate itself (0.023 and 0.042 mg/L versus 
0.095 and 0.060 mg/L respectively). An emulsible 
concentrate (10%) of the insecticide dimethoate 
to be more toxic to hnia magna and to 
two freshwater fish species the pure com- 
pound. As a result of the t investigation, a 
dimethoate concentration of 0.033 m; ould be 
considered safe. This value was derived from the 
23-d Daphnia 
tion as criterion. 
W89-07683 


life-cycle test with reproduc- 
‘erNooy-PTT) 


FIELD STUDIES ON THE IMPACT OF A NEW 
BENZOYLPHENYLUREA INSECT GROWTH 
REGULATOR (UC-84572) ON SELECTED 
AQUATIC NONTARGET INVERTEBRATES, 
Central Florida Research and Education Center, 
Sanford, FL. 

A. Ali, eo Kok-Yokomi. 


vironmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 134-141, 
January 1989. 4 tab, 9 ref. 


Descriptors: *Toxicity, ee * Aquatic in- 
sects, *Invertebrates, dynamics, 
*Midges, Insect control, ED Water 
pollution effects, Population exposure. 


Since the discovery of the benzoylphenylurea 
(BPU) insect growth regulator (IGR) difluben- 
zuron, several new BPU inhibiting chitin 
synthesis have been ly tested against a 
variety of dipterous vector and nuisance insects, 
particularly uitoes and chironomid midges. 
One of ‘these, U 84572, was applied at different 
rates to assess control of natural of 
chironomid midges in outdoor The impact 
of UC-84572 on selected nontarget invertebrates 
coexisting with the midges was studied. Difluben- 
zuron (Dimilin 25% wettable powder) was also 
applied to the ponds as a standard in this study for 
com . Test ponds at the University of Flori- 
da were treated with 1, 5, and 10 of UC-572, 
while Dimilin was applied at 10 


ments and on the da’ of treatments, samples of 
zooplankton and of 
were collected. It is concluded that field applica- 
tions of UC-84572 at rates up to $0 pet Al os 
higher would cause adverse effects on some non- 
aquatic invertebrates, such as nymphal 
Epbemeropir, larval larval and adult Coleoptera, Cla- 
These adverse effects, 
Gace an are eduboe. and usually short-lived as 
eee 
studies. No displacement or replacement of any 
animal group was noted in the ponds, indicating 
that UC-84572 did not cause any long-term or 
—- alterations in the aquatic food-chain. 
the superior activity of UC 84572 over diflu- 
benzuron against target nuisance and vector Dip- 
tera (mosquitoes and midges) merits its further 
development and this new IGR has an excellent 
—— — their control. (VerNooy-PTT) 


ACUTE TOXICITY OF PAH CONTAMINATED 
IMENTS = THE ESTUARINE FISH, 

LEIOSTOMU: US, 

William and Mary Coll., Gloucester Point, VA. 

Inst. of Marine Science. 

M. H. Roberts, W. J. Hargis, C. J. Strobel, and P. 

F. De Lisle. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 42, No. 1, p 142-149, 

January 1989. 2 fig, 2 tab, 11 ref. 


Descriptors: *Polycyclic aromatic hydrocarbons, 
*Hydrocarbons, *Fish, *Toxicity, *Water pollu- 
- effects, *Virginia, Rivers, Spot, Lethal limit, 

lation exposure, Creosote, Fluvial sediments, 
ra populations. 


High concentrations of polycyclic aromatic hydro- 
carbons (PAH) have been found in the Elizabeth 
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River, Virginia, especially in the Southern Branch 
near a former creosote wood preservation plant. 
Sediment concentrations as high as 390 micro- 
grams/g dry weight have been reported. To deter- 
mine the concentrations of contaminated sediment 
causing an acute lethal effect on spot (Leiostomus 
xanthurus), juvenile spot were seined from an un- 
contaminated site. PAH-contaminated sediments 
were collected from a heavily contaminated site 
from Elizabeth River. Contaminated sediment sam- 
fae contained sediment from deep (20-30 cm) 
ers, and was analyzed to contain 21,200-33,000 
micrograms/g dry weight of PAH. Fish were ex- 
posed for 28 days in aquaria having varying per- 
centages (0-100%) of the contaminated sediment 
on the bottom. The 24-hr LC5O for sediment- 
exposed fish was 56% Elizabeth River sediment. 
The LCSO decreased to 51% after 7 days exposure, 
16% after 12 days, 2.9% after 21 days, and 2.5% 
after 28 d exposure. The effects of aeration and 
starvation on toxicity was also studied. The lack of 
data documenting actual aqueous concentrations of 
PAH in both sediment oa effluent tanks limits the 
interpretation of these data. (VerNooy-PTT) 
W89-07685 


TOXIC EFFECT OF FENVALERATE ON 
FRUCTOSE-1,6-DIPHOSPHATE ALDOLASE 


ee Univ., Tirupati (India). Dept. of 


logy. 
— K. Vijay Joseph, and K. Jayantha 


Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 150-153, 


January 1989. 1 tab, 13 ref. 


Descriptors: *Toxicity, *Insecticides, *Biochemis- 
try, *Metabolism, *Animal tissues, *Tilapia, *En- 
zymes, Fish, Fenvalerate, Sublethal effects, 
Median tolerance limit. 


Information on the effect of the synthetic pyreth- 
oid insecticide Fenvalerate on aquatic organisms is 
very scanty. The toxic effects of fenvalerate on the 
aldolase activity of liver, gill, kidney, and brain 
tissues of the fish Tilapia mossambica was studied. 
The fish were exposed to different concentrations 
of fenvalerate according to their biomass ratio (g/ 
L) and the LCSO value (0.045 mg/L) for 48 h was 
determined. Fish were exposed to one fifth of the 
LCS0 (0.009 mg/L) for 10 and 20 days. Activity 
levels of aldolase was increased with duration of 
exposure in all the tissues. The maximum percent 
increase was observed in liver after exposure to 10 
and 20 days (49%, 87%) followed by gill (28%, 
59%) kidney (17%, 52%) and brain (21%, 41%) 
tissues, and these changes are statistically signifi- 
cant. This elevation of activity indicated rapid 
cleaving of C-C bands of hexoses leading to the 
formation of trioses. The toxic effects are probably 
being countered in a large measure in liver as 
compared to other tissues, because the rate at 
which the trioses are formed is high in liver tissue. 
The present study suggests that the glycolytic 
thways was altered in the fish under fenvalerate 
intoxication. (VerNooy-PTT) 
W89-07686 


EFFECTS OF PHOSPHAMIDON AND LIN- 
DANE ON THE LIMB REGENERATION OF 
PENAEID PRAWN, PENAEUS MONODON, 
William and a Coll., Gloucester Point, VA. 
Inst. of Marine Science. 

M. S. Reddy, and K. V. R. Rao. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 1, p 154-158, 
January 1989. 2 fig, 16 ref. 


Descriptors: *Water pollution effects, *Bioindica- 
tors, *Regeneration, *Crustaceans, *Organophos- 
phorus pesticides, ‘Insecticides, *Lindane, 
*Prawns, Sublethal effects, Phosphamidon, Estua- 
rine environment, India. 


Crustacean limb regeneration is considered to be a 
sensitive parameter for assessing the water quality 
of the aquatic environment. The toxic impact of 
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sublethal concentrations of phosphamidon, an or- 
ganophosphorus insecticide, and lindane, an organ- 
ochlorine insecticide on the limb regeneration ca- 
pacity of the penaeid prawn, Penaeus monodon 
was studied. P. monodon forms one of the com- 
mercially important cultivable species of India and 
is considered to be a sensitive indicator of marine 
or estuarine pollution. Prawns were collected near 
Kavali seacoast, and acclimatized to the laboratory 
conditions. The left fifth periopod was removed 
from each prawn with a forceps. Prawns were 
exposed to 0, 0.1, 0.2, 0.5, 1 and 2 mg/L phospha- 
midon, and 0, .01, .001, .00075, and .00050 mg/L 
lindane from the day of limb removal until the 
— completed at least one ecdysis or 30 days. 
icroscopic examination was used to assess the 
progress in the limb regeneration and advances in 
the molt cycle. Both insecticides inhibited the limb 
regeneration in a dose-dependent manner, but did 
not alter the duration of the intermolt and premolt 
stages of the prawn. A concentration of 2 mg/L of 
phosphamidon and .01 mg/L lindane caused a 
complete inhibition of regeneration and also de- 
layed the initiation of limb bud regeneration. The 
crustacean limb bud regeneration is a sensitive 
parameter which not only can be useful in moni- 
toring the toxic responses of aquatic biota to differ- 
ent chemical pollutants, but also provides funda- 
mental data regarding the growth rate of these 
crustaceans without sacrificing the animals. (Ver- 
Nooy-PTT 
W89-07687 


CONCENTRATION FACTORS USED IN THE 
ASSESSMENT OF RADIATION DOSE TO 
CONSUMERS OF FISH: A REVIEW OF 27 RA- 
DIONUCLIDES, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-07688 


ASHLAND OIL SPILL: A STATE OF ENVI- 
RONMENTAL PERSPECTIVE, 

Pennsylvania Dept. of Environmental Resources, 
Harrisburg. 

F. P. Osman. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 4, p 222-229, 
December 1988. 


Descriptors: *Oil spills, *Cleanup operations, 
*Stream pollution, *Pennsylvania, *Water pollu- 
tion effects, *Environmental effects, *Fuel, Oil re- 
covery, Water pollution treatment, Storage tanks. 


The Ashland Oil Spill, while certainly not the 
largest in history, may have been the most severe 
in terms of its potential impact on water supplies. 
This paper presents a case history of the spill from 
initial notification to the long-term environmental 
clean-up activities and underscores the need for 
additional regulation of above-ground storage 
tanks. On January 2, 1988, a tank containing 3.9 
million gallons of diesel fuel collapsed and dis- 
charged three quarters of a million gallons into the 
Monongahela River in Floreffe, PA. The spill re- 
sulted in severe short-term environmental damage, 
the closing of a major inland port, and threatened 
the drinking water supplies of 500,000 people in 
Pennsylvania. The PA Dept. of Environmental 
Resources (DER) staff worked closely with local 
authorities to first contain the diesel fuel on site 
and then to provide additional warnings to down- 
stream users as more information about the size of 
the spill became available. With the deployment of 
20,000 feet of a river-wide containment boom, 
eleven vacuum trucks, three cranes, and over 150 
people, about 30% of the product which entered 
the river through a 24-inch pipe was collected. 
One week after the spill, all PA water plants were 
back on line and treating water, albeit with modi- 
fied processes. The Ashland tank failure led to 
numerous reviews of the response to the incident, 
the causes and effects of the incident, and the 
regulatory requirements for above-ground tank 
storage. (VerNooy-PTT) 

W89-07699 


EFFECTS OF SOME ENVIRONMENTAL FAC- 
TORS ON THE PIGMENTS OF DUCKWEED 
(LEMNA MINOR L.), 


Jyvaeskylae Univ. (Finland). Dept. of Biology. 
P. Eloranta, T. Lahtinen, and H. Salonen. 

Aqua Fennica AQFEDI, Vol. 18, No. 1, p 75-84, 
1988. 6 fig, 1 tab, 33 ref. 


Descriptors: *Duckweed, *Plant growth, *Water 
pollution effects, *Phytotoxicity, *Pigments, 
*Chlorophyll, Environmental effects, Chemical 
analysis, Copper. 


The response of pigment concentration and com- 
position of duckweed (Lemna minor L.) to differ- 
ent growth factors was tested. Although the chlo- 
rophyll concentration varied widely between 22 
natural strains (2.6-14.0 micrograms/mg dry 
weight), the relative proportions of different pig- 
ments were rather constant. Any correlations be- 
tween pigments in samples from nature and water 
quality variables were found. In light/temperature 
tests in laboratory the chlorophyll concentration 
decreased with increasing irradiance. The chloro- 
phyll a/b ratio was in the negative correlation with 
the temperature (r = -0.331; p < 0.01). In nutrient 
experiments the chlorophyll concentration in both 
low nitrate and ammonium concentrations was 
stable, when in control cultures with higher nitrate 
concentration it was increasing. Growth rate de- 
creased in the lowest nitrogen concentrations, but 
increased in high phosphorus concentrations (10 
and 100 mg P/L) as compared with the controls. 
The pH limits for the Lemna minor were 4 and 11. 
The relative degree of the chlorophyll reduction 
was a useful measure to test the toxicity of copper 
on duckweed. According to chlorophyll a and b 
the ECS0 (50% effective concentration) (4 days) 
for CuSO4 was 250 and 370 micrograms Cu/L, 
respectively. In the sewage tests Lemna grew well 
both in raw sewage and in sewage treated with 
ferrous sulfate. In raw sewage, however, the 
growth was inhibited in the higher sewage concen- 
trations (75 and 100%). (Author’s abstract) 
W89-07719 


OREOCHROMIS NILOTICUS (CICHLIDAE: 
PERCIFORMES): BEHAVIORAL RESPONSES 
IMPUTED BY THE CONTAMINATION OF 
WATER WITH HGCL2 AND ZNSO4, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Zoology. 

A. S. Al-Akel, and M. J. K. Shamsi. 

Journal of Biological Science Research, (Baghdad) 
JBSREF, Vol. 19 (Suppl.), p 949-956, November 
1988. 1 fig, 15 ref. 


Descriptors: *Heavy metals, *Water pollution ef- 
fects, *Toxicity, *Fish behavior, Mercury, Zinc. 


Symptomatic orientations of the body and changes 
in the behavior of the freshwater fish, Oreochromis 
niloticus due to different concentrations, 5, 10, 15 
and 20 ppm of the two heavy metals, mercuric 
chloride (HgCl2) and zinc sulfate (ZnSO4) were 
assessed separately with the simultaneous effect on 
the gill ventilation. Eight apparent changes were 
recorded: loss of schooling; sedation; tilting of the 
body dorsoventrally; wagging of the caudal fin; 
jerking movement; aggressiveness; rolling move- 
ments; and flight response. Varying with concen- 
tration and time of exposure to the intoxicants, the 
effect of both the compounds was discernable with 
more severe effects of mercuric chloride (HgCl2) 
in contemporary concentrations. The results are in 
conformity with the normal defense and escape 
behavior of the fish against the heavy metals. (Au- 
thor’s abstract) 

W89-07724 


ENVIRONMENTAL CONSEQUENCES OF MU- 
NICIPAL SOLID WASTE DISPOSAL PRAC- 
TICES, 

Engineering-Science, Inc., Pasadena, CA. 

For primary bibliographic entry see Field SE. 
W89-07738 


MUNICIPAL WASTEWATER SLUDGE: THE 
POTENTIAL PUBLIC HEALTH IMPACTS OF 
COMMON PATHOGENS, 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

L. Fradkin, C. P. Gerba, S. M. Goyal, P. Scarpino, 
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and R. J. F. Bruins. 

Journal of Environmental Health JEVHAH, Vol. 
51, No. 3, p 148-152, January/February 1988. 1 fig, 
8 tab, 3 ref. 


Descriptors: *Public health, *Water pollution 
sources, *Municipal wastewater, *Sludge, *Patho- 
gens, *Microbiological studies, *Water pollution, 
Wastewater management, Infection, Sludge dispos- 
al, Risk assessment. 


Municipal wastewater sludges are known to con- 
tain microorganisms capable of causing serious ill- 
ness and mortality in man. Many of these orga- 
nisms are responsible for waterborne diseases in 
the United States today. The number of document- 
ed cases of waterborne disease has been on the 
increase for almost two decades. Thus, it is essen- 
tial that methodologies be developed to assess risks 
from microorganisms during sludge disposal so 
that appropriate criteria can be developed for their 
management. (Author’s abstract) 

W89-07746 


ORGANIC ENRICHMENT OR TOXICITY: A 
COMPARISON OF THE EFFECTS OF KELP 
AND CRUDE OIL IN SEDIMENTS ON THE 
COLONIZATION AND GROWTH OF 
BENTHIC INFAUNA, 

Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. ‘ 
R. B. Spies, D. D. Hardin, and J. P. Toal. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 124, No. 3, p 261-282, De- 
cember 20, 1988. 10 fig, 2 tab, 48 ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Organic enrichment, *Oil, *Kelps, *Sediments, 
*Benthic fauna, *Invertebrates, *Ecosystems, Or- 
ganic matter, Copepods, Nematodes, Santa Bar- 
bara Channel, California. 


The responses of a benthic invertebrate community 
to two sources of sedimentary organic material 
was compared in a field experiment. The meio- 
fauna and macrofauna colonizing and growing in 
sediment amended with varying concentrations 
and combinations of dry kelp debris and Isla Vista 
Seep petroleum were enumerated after 35 days at a 
subtidal site in the Santa Barbara Channel. Most 
groups of meiofauna responded similarly, having 
peak abundances at low nominal concentrations 
(0.1% of one or both constituents), although kelp 
generally had a greater stimulatory effect than did 
oil. The distribution of life history stages of har- 
pacticoid copepods indicated that proportions of 
females that were gravid and the ratios of nauplii 
to females increased with kelp added, but that the 
juvenile/nauplii ratios decreased with increasing 
amounts of kelp, suggesting that survival of juve- 
niles with increasing enrichment was determining 
patterns of harpacticoid distribution. Hierarchical 
clustering of the 16 treatments according to their 
Bray-Curtis similarities indices produced two main 
groups of harpacticoid copepods: a moderate oil- 
low kelp group and a moderate oil-high kelp 
group. For the macrofauna, as nominal oil concen- 
trations increased peak responses in numbers of 
individuals at particular concentrations of oil shift- 
ed to higher concentrations of kelp. A hierarchical 
clustering of the macrofauna indicated two major 
groups of treatments: a low oil-low kelp group and 
a high oil-high kelp group. Results therefore indi- 
cate that meiofauna respond clearly to one form of 
sedimentary organic matter, kelp, but not nearly as 
strongly to oil. Both forms of sedimentary organic 
matter were important to the numbers of individ- 
uals and species of macrofauna settling and grow- 
ing in sediments. The numbers of nematodes and 
macrofaunal species other than Capitella spp. were 
correlated with sediment Eh, indicating that the 
toxicity of reduced by-products of bacterial metab- 
olism, e.g. H2S, may have an effect on some 
groups, partly explaining reduced numbers in treat- 
ments with higher amounts of added organic mate- 
rial. (Author’s abstract) 

W89-07775 





IMPORTANCE OF DIVERSITY IN THE FUNC- 
TIONING AND STRUCTURE OF RIVERINE 
COMMUNITIES, 

Academy of Natural Sciences of Philadelphia, PA. 
For primary bibliographic entry see Field 2H. 
W89-07782 


PRIMARY PRODUCTIVITY, NUTRIENTS, 
AND TRANSPARENCY DURING THE EARLY 
ONSET OF EUTROPHICATION IN ULTRA- 
OLIGOTROPHIC LAKE TAHOE, CALIFOR- 
NIA-NEVADA, 

California Univ., Davis. Div. of Environmental 
Studies. 

For primary bibliographic entry see Field 2H. 
W89-07784 


GEOGRAPHICAL RELATION BETWEEN ALZ- 
HEIMER’S DISEASE AND ALUMINIUM IN 
DRINKING WATER, 

Southampton General br gr (England). 

C. N. Martyn, C. Osmond, J. A. Edwardson, D. J. 
P. Barker, and E. C. Harris. 

Lancet LANAAI, Vol. 1, No. 8629, p 59-62, Janu- 
ary 1989. 5 tab, 13 ref. 


Descriptors: *Water treatment, *Alzheimer’s dis- 

ease, *Water pollution effects, *Human diseases, 
SAbealinen, * Drinking water, Aluminum sulfate, 
pony distribution, Human populations, Epidemi- 


Aluminum has been detected in both senile plaques 
and neurofibrillary tangle bearing neurons in brains 
of patients with Alzheimer’s disease. In many parts 
of Britain aluminum sulfate is used as a coagulant 
in the treatment of water. A survey was conducted 
in eighty-eight county districts within England and 
Wales to examine the possible relation between 
exposure to aluminum in water and the develop- 
ment of Alzheimer’s disease. Rates of Alzheimer’s 
disease in ple under the age of 70 years were 
estimated from the records of the computerized 
tomographic (CT) scanning units that served these 
districts. Rates were adjusted to compensate for 
differences in distance from the nearest CT scan- 
ning unit and for differences in the size of the 
population served by the units. Aluminum concen- 
trations in water over the past 10 years were 
obtained from water authorities and water compa- 
nies. The risk of Alzheimer’s disease was 1.5 times 
higher in districts where the mean aluminum con- 
centration exceeded 0.11 m; than in districts 
where concentrations were less than 0.01 m 
There was no evidence of a relation between other 
causes of dementia, or epilepsy, and aluminum 
concentrations in water. (Author’s abstract) 
W89-07788 


pate oe] IN AGRICULTURAL DRAINAGE: 
ESSENTIAL NUTRIENT OR TOXIC THREAT, 
Fish and Wildlife Service, Sacramento, CA. 

For primary bibliographic entry see Field 5B. 
W89-07791 


MICROBIAL BIOGEOCHEMISTRY AND HE- 
TEROTROPHY IN SEDIMENTS OF A 
MARINE HYDROCARBON SEEP, 

Maryland Univ., Solomons. Chesapeake Biological 
Lab. 


For primary bibliographic entry see Field 5B. 
W89-07821 


RAPID CHANGES IN DISSOLVED HUMIC 
SUBSTANCES IN SPIRIT LAKE AND SOUTH 
FORK CASTLE LAKE, WASHINGTON, 

_—— Survey, Arvada, CO. Water Resources 


For, primary bibliographic entry see Field 2H. 
W89-07823 


OIL POLLUTION AND PLANKTON DYNAM- 
ICS, V. CONTROLLED ECOSYSTEM EXPERI- 
MENTS IN LINDASPOLLENE, NORWAY, 
JUNE 1980: EFFECTS OF OIL, OIL/NUTRI- 
ENTS, AND OIL/DISPERSANT ON MICRO- 
PLANKTON, 
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Bergen Univ. (Norway). Inst. of Marine Biology. 
T. Dale. 

Sarsia SARIA3, Vol. 73, No. 3, p 169-178, 1988. 1 
fig, 4 tab, 48 ref. Norwegian Research Council for 
Science and the Humanities grant D.51.44.035. 


Descriptors: *Population dynamics, *Nutrients, 
*Plankton, *Fjords, *Water pollution effects, 
*Population exposure, *Oil pollution, *Oil, *Dis- 
persants, Ecosystems, Protozoa, Aquatic la- 
tions, Aquatic environment, Norway, Zooplank 
ton. 


The responses of some marine microplankters to 
oil, oil/nutrients, and oil/dispersant were tested 
during the summer using enclosed water —— 
(20 m long, 0.78 sq m surface). Addition of 0.5 
crude oil to the surface in one bag caused 
yen eg ciliates at 0.5 and 2 m depths 
disappear after 3 and 10 days in samples 
concentrations of oil-derived material of 0.207 
0.728 mg per I, respectively. Myrionecta rubra 
(Lohmann) Ja Jankowski appeared to be more sensi- 
tive to oil-derived material than the 


of the oil-derived material, however, the di 

oil a less harmful to the ciliates and the 
dinophysids than the oil alone. M. rubra 

to be less sensitive to the dispersed oil the 
heterotrophic ciliates. As the ic ciliates 


the experiment in the oil/nutrient bag, it is assumed 
that the nutrients ameliorated the negative effects 
of the oil. (Author’s abstract) 

W89-07835 


OIL POLLUTION AND PLANKTON DYANA- 
MICS. VI. CONTROLLED ECOSYSTEM EX- 
PERIMENTS IN LINDASPOLLENE, 
NORWAY, JUNE 1981: EFFECTS ON PLANK- 
TONIC CILIATES FOLLOWING NUTRIENT 
ADDITION TO NATURAL AND OIL-POLLUT- 
ED ENCLOSED WATER COLUMNS, 

Bergen Univ. (Norway). Inst. of Marine Biology. 
T. Dale. 

Sarsia SARIA3, Vol. 73, No. 3, p 179-191, 1988. 8 
fig, 4 tab, 51 ref. 


Descriptors: *Plankton, *Fjords, *Water pollution 
effects, “On hen exposure, *Protozoa, *Oil pol- 
lution, *Oil, *Nutrients, *Population dynamics, 
Aquatic populations, Species diversity, Zooplank- 
ton. 


The abundance pattern of planktonic ciliates was 
studied outside and inside 4 plastic enclosures (20 
m deep, 1 m diameter), which received different 
treatments (no additions, addition of nutrients, ad- 
dition of oil, addition of oil and nutrients). Except 
for increased abundances of Myrionecta rubra 
(Lohmann) Jandowski and Tiarina sp. in the con- 
trol bag compared to outside, no marked bag ef- 
fects were observed. Addition of nutrients was 
associated with increased a of the total 
assemblage of heterotrophic ciliates, but not of the 
autotrophic ciliate, M. rubra. Heterotrophic ciliates 
and M. rubra disappeared from 0.5 2 m depth 
four days after oil addition. The concentration of 
oil-derived material at the time of di 

was 0.45 mg/l. M. rubra appeared to more 
sensitive to the oil than the heterotrophic ciliates. 
Addition of nutrients to the oil decreased the 

tive effects from the oil on the heterotrophic cili- 
ates, but not on M. rubra. A bloom of tintinnids 
occurred in the bag with added oil and nutrients. It 
is proposed that the loricated choreotrichs are 
better protected towards oil-derived material than 
non-loricated choreotrichs. Tiarina sp. apparently 
is a predator on M. rubra. The total assemblage of 
all heterotrophic ciliates and the individual species, 
Tiarina sp. and Acanthostomella norvegica 
(Daday), exhibited minimum generation times of 
65, 51, 27 hrs respectively, at temperatures be- 
tween 14 and 17 C. (Author’s abstract) 

W89-07836 


Effects Of Pollution—Group 5C 


PHYSICAL AND CHEMICAL INTERACTIONS 
OF STABILIZED INCINERATION RESIDUE 
WITH THE MARINE ENVIRONMENT, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 


For primary bibliographic entry see Field 5E. 
W89-07842 


TAMPA HARBOR PROJECT: A MAJOR MON- 
ITORING SUCCESS, 

Environmental Protection Agency, Nyaa any 
DC. Office of Marine and Estuarine Protection. 
For primary bibliographic entry see Field 4C. 
W89-07843 


MONITORING AND ASSESSMENT OF BU- 
TYLTINS IN ATLANTIC COASTAL WATERS, 
Institut Francais de Recherche pour !’Exploitation 
de la Mer, Nantes. 

For primary bibliographic entry see Field 5A. 
'W89-07846 


IMPACT OF DUMPING COARSE METALLIF- 
EROUS WASTE ON THE BENTHOS IN EVOI- 
KOS GULF, 


GREECE, 
— Univ. (Greece). Zoological Lab. and 


A Nicolaidos, M. A. Pancucci, and A. Zenetos. 
Marine Poll Pollution Bulletin MPNBAZ, Vol 20, No. 
1, p 28-33, January 1989. 4 fig, 2 tab, 30 ref. 


: *Water pollution effects, bh 

— *Industrial a *Heavy metals, *Ocean 
lumping, *Greece, Population exposure, Species 
— Marine sediments, Aquatic populations, 


Dumping of coarse metalliferous wastes near Lar- 
ymna, in the southern part of North Evoikos Gulf, 


N. Dragos, V. Bergea, A. Nicoara, and A. 
Chiorean. 


Revue Ri de Biologie. Serie de Biologie 
Vegetale RRBVDS, Vol. 33, No. 2, p 103-110, 
July-December 1988. 4 fig, 3 tab, 48 ref. 


Descriptors: *Chlorophyta, ‘*Heavy metals, 
*Water smerny effects, *Toxicity, *Zinc, *Cad- 
mium, Aquatic plants, Chlorophyll, Trace ele- 
ments, Bio! properties. 


Monoraphidium contortum and Kierchneriella sub- 
capitata have been used as models for the study of 
Zn and Cd toxicity and cation interaction. Batch 
cultures were yzed for cell number, optical 
density, chlorophyll and carbohydrates. After 14 
days of culture, the cell number of M. contortum 
suspensions decreased with 50% of 0.75 mg An/I 
and 1.5 mg Cd/I, respectively. The mixtures of Zn 
and Cd, which were added at the same gravimetri- 
cal concentrations as single metals, exhibited their 
inhibiting effects in larger doses (60% inhibition at 
3 mg/1). At those concentrations, the optical densi- 
ty was more slowly reduced. The metal concentra- 
tions increased the cell content in chlorophyll and 
carbohydrates, as compared with control. These 
increases were interpreted in direct relation with 
cell volume and inhibition of cell division. The 
results plead for an antagonistic interaction be- 
tween the two metals. Similar results have also 
been obtained with K. subcapitata. (Author's ab- 
stract) 
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W89-07854 


HEAVY METAL DISTRIBU110N IN SEVERAL 
LICHEN SPECIES IN A POLLUTED AREA, 
Academia R.S.R., Cluj-Napoca. Centrul de Cerce- 
tari Biologice. 
Bartok. 

Revue Roumaine de Biologie. Serie de Biologie 
Vegetale RRBVDS, Vol. 33, No. 2, p 127-134, 
July-December 1988. 6 fig, 10 ref. 


Descriptors: *Lichens, *Heavy metals, *Water pol- 
lution effects, *Water pollution sources, *Bioaccu- 
mulation, Upstream, Downstream, Lead, Manga- 
nese, Copper, Zinc. 


Upstream and downstream of the polluting source, 
the epiphytic lichens Parmelia conspersa and Le- 
canora subfusca as well as the terricolous species 
Peltigera canina have been transplanted from a 
control forest. Of the 3 species conspersa accumu- 
lated the largest quantities of Pb, Cu and Zn, the 
concentrations diminishing further from the 
source. During the 4 month experiment, the con- 
centrations increased as follows: 18.7 times in lead, 
8.9 times in copper and 5.05 in zinc and 6.4 times 
zinc. The explanation is given by season sequences, 
as the longer exposure allows rains and snows 
loaded with noxae to reach the liechens better in 
autumn and winter, after leaf fall. Manganese accu- 
mulation did not follow the general rule. The 
lowest amounts were recorded in the highest pol- 
luted area in Lecanora subfusca, the species with 
the smallest thallus surface. In 12 months, less 
manganese was accumulated than in 4 months. 
Comparison of the data obtained in 1980 and 1985, 
in experiments carried out on the same lichen 
species, showed a decrease in pollution with lead, 
copper and zinc. (Friedmann-PTT) 

W89-07855 


CHANGES IN THE FISH COMMUNITY OF A 
LIMED LAKE NEAR SUDBURY, ONTARIO: 
EFFECTS OF CHEMICAL NEUTRALIZATION 
OR REDUCED ATMOSPHERIC DEPOSITION 
OF ACIDS, 

For primary bibliographic entry see Field 5G. 
W89-07886 


EFFECTS OF OIL CONTAMINATION AND 
CLEANING ON SEA OTTERS (ENHYDRA 
LUTRIS): I. THERMOREGULATORY IMPLI- 
CATIONS BASED ON PELT STUDIES, 
Hubbs/Sea World Research Inst., San Diego, CA. 
T. M. Williams, R. A. Kastelein, R. W. Davis, and 
J. A. Thomas. 

Canadian Journal of Zoology CJZOAG, Vol. 66, 
No. 12, p 2776-2781, December 1988. 2 fig, 1 tab, 
23 ref. U.S. Dept. of the Interior contract 14-12- 
0001-30157. 


Descriptors: *Oil spills, *Cleanup operations, 
*Otters, *Cold resistance, *Water pollution effects, 
Thermal properties, Lipids, Oil. 


The contamination of sea otter (Enhydra lutris) fur 
with crude oil or dispersants reduces its insulation 
and could subject the animal to hypothermia. Four 
detergents and two pretreatments were tested on 
sea Otter pelts soiled with fresh crude, 5-day 
weathered crude, and an oil-dispersant (COREXIT 
9527) solution. To examine the effects of oiling and 
cleaning on the thermal properties of fur, the ther- 
mal conductance of untreated, oiled, and cleaned 
pelt samples was determined with a heat-flow 
transducer. Changes in lipid concentration in the 
fur resulting from contamination and cleaning 
were also assessed. The results demonstrated that 
Dawn dishwashing detergent was the most effec- 
tive agent in removing crude oil from sea otter fur. 
This detergent removed similar amounts of oil 
with 15 or 40 C rinse water, and was less effective 
when used in conjunction with mineral oil or soap 
pretreatments. Oil contamination caused a two- to 
four-fold increase in thermal conductance over 
base-line levels (7.64 + or - 1.30 W/(sq m times 
C)). Following cleaning, the thermal conductance 
of the pelt was not significantly different from that 
of untreated fur. However, mean lipid weight de- 
creased from 7.4 mg lipid/g fur in untreated pelts 


to 2.0 mg lipid/g fur in cleaned pelts. This study 
demonstrated that even though natural oils may be 
lost during the cleaning process, proper cleaning 
and rinsing restores the water repellency of the sea 
otter pelt after exposure to crude. (Author’s ab- 
stract) 

W89-07942 


EFFECTS OF OIL CONTAMINATION AND 
CLEANING ON SEA OTTERS (ENHYDRA 
LUTRIS): I. METABOLISM, THERMOREGU- 
LATION, AND BEHAVIOR. 

Hubbs/Sea World Research Inst., San Diego, CA. 
R. W. Davis, T. M. Williams, J. A. Thomas, R. A. 
Kastelein, and L. H. Cornell. 

Canadian Journal of Zoology CJZOAG, Vol. 66, 
No. 12, p 2782-2790, December 1988. 5 fig, 6 tab, 
29 ref. Dept. of the Interior contract 14-12-0001- 
30157. 


Descriptors: *Oil spills, *Cleanup operations, 
*Otters, *Cold resistance, *Animal behavior, 
*Temperature control, *Water pollution effects, 
Thermal properties, Oil, Lipids, Metabolism. 


The purpose of this study was to develop a method 
to clean and rehabilitate sea otters (Enhydra lutris) 
that might become contaminated during an oil spill 
and to determine which physiological and behav- 
ioral factors were important in restoring the insula- 
tion provided by the fur. Tests were conducted on 
12 sea otters captured in Alaska and brought to the 
Sea World Research Institute in San Diego. Meas- 
urements of average metabolic rate, core body 
temperature, behavior, and squalene (the major 
lipid of sebum) concentration on the fur were made 
under three conditions: (i) before oiling (base line), 
(ii) 1-3 days after 20% of the body surface area was 
covered with fresh crude oil, and (iii) after clean- 
ing. Under base-line conditions in water at 13 C, 
average metabolic rate was 8.0 W/kg, core body 
temperature was 38.9 C, and whole body thermal 
conductance was 10.7 W/(sq m times C). Otters 
spent 35% of their time grooming, 45% resting, 
10% swimming, and 10% feeding. The squalene 
concentration on the fur averaged 3.7 mg/g fur. 
Oiling increased thermal conductance 1.8 times. 
To compensate for the loss of insulation and main- 
tain a normal core body temperature (39 C), the 
otters increased average metabolic rate (1.9 times) 
through voluntary activity and shivering; the time 
spent grooming and swimming increased 1.7 times. 
Using Dawn detergent, we were able to clean the 
oiled fur during 40 min of washing and rinsing. 
Grooming activity by the otters was essential for 
restoring the water-repellent quality of the fur. 
Core body temperature, average metabolic rate, 
and thermal conductance returned to base-line 
levels 3-6 days after cleaning. Squalene was re- 
moved by cleaning and did not return to normal 
levels in the oiled area after 7 days. Veterinary 
care was important to keep the otters healthy. At 
least 1-2 weeks should be allowed for otters to 
restore the insulation of their fur and for recovery 
from the stress of oiling and cleaning. (Author’s 
abstract) 

W89-07943 


MODELING STUDY OF LONG-TERM ACIDI- 
FICATION IN AN UPLAND SCOTTISH 
CATCHMENT, 

Institute of Hydrology, Wallingford (England). 

A. Jenkins, R. C. Ferrier, T. A. B. Walker, and P. 
G. Whitehead. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
= 3/4, p 275-291, August 1988. 5 fig, 4 tab, 15 
ref. 


Descriptors: *Acid rain effects, *Water pollution 
sources, *Hydrologic models, *Model studies, 
Catchment areas, *Scotland, *Soil chemistry, Acid 
streams, Soil physical properties, Sulfates, Ions. 


A modeling study of the Allt a Mharcaidh catch- 
ment in the Cairngorm region of Scotland has been 
undertaken to investigate long term trends in acidi- 
fication and model sensitivity to soil physical and 
chemical characteristics. The MAGIC model 
(Model of Acidification of Groundwater In Catch- 
ments) is used to demonstrate that the sulfate ad- 
sorption ability of the soil and quality and quantity 


of rainfall inputs have significant effects on model 
output. Optimal weathering rates and predicted 
present day ion concentrations in stream water 
compare well with measured and observed values. 
The analysis shows that the catchment has become 
progressively acidified since pre-industrial times 
but major changes in stream acidity have yet to 
occur. Future work must concentrate on assessing 
the sensitivity of the MAGIC model to changes in 
deposition parameters and work on a multi-box 
approach to model the two catchment soils simul- 
taneously by incorporating some flow routing 
structures is currently in progress. (Author's ab- 
stract) 

W89-07946 


INFLUENCE OF PH AND ORGANIC SUB- 
STANCE ON THE ADSORPTION OF AS(V) ON 
GEOLOGIC MA > 

Linkoeping Univ. (Sweden). Dept. of Water and 
Environmental Research. 

For primary bibliographic entry see Field SB. 
W89-07947 


EFFECT OF COPPER ON NITROUS OXIDE 
REDUCTION IN FRESHWATER SEDIMENT, 
Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

C. A. Flemming, and J. T. Trevors. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
No. 3/4, p 391-397, August 1988. 3 fig, 19 ref. 


Descriptors: *Copper, *Nitrogen compounds, 
*Sediments, *Water pollution effects, *Path of pol- 
lutants, *Microorganisms, Anaerobic conditions, 
Copper sulfate, Hydrogen ion concentration, Bac- 
teria. 


An investigation was made on the effect of a range 
of Cu concentrations on an important microbial 
process, nitrous oxide reduction, in a freshwater 
sediment incubated in a 3-phase aquatic-microcosm 
(gas phase/liquid phase/sediment phase). The 
effect of Cu(II) sulfate on N2O reduction was 
studied in anaerobically incubated freshwater sedi- 
ment at 15 C. At Cu concentrations from 100 to 
5000 micrograms/g, a concentration-dependent de- 
crease in sediment pH was observed in conjunction 
with decrease in N2O reduction in Cu(+ +)-treat- 
ed sediment in flask-microcosms analyzed immedi- 
ately after metal addition. However, if flask-micro- 
cosms were amended with Cu(+ +) and then pre- 
incubated to allow the sediment pH to return natu- 
rally to its original pH (7.1), an inhibitory effect 
was only produced at 5000 micrograms Cu/g sedi- 
ment. Copper retention studies showed that up to 
96.4% of the added Cu(+ +) (2500 micrograms/g) 
was retained by sediment. (Author’s abstract) 
W89-07950 


RESPONSE OF WHEAT, CANOLA AND AL- 
FALFA TO SIMULATED ACIDIC PRECIPITA- 
TION, 

Saskatchewan Research Council, Saskatoon. 

Z. M. Abouguendia, L. A. Baschak, and R. C. 
Godwin. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
oo 3/4, p 399-407, August 1988. 1 fig, 10 tab, 17 
ref. 


Descriptors: *Acid rain effects, *Wheat, *Canola, 
*Alfalfa, *Water pollution effects, Grain crops, 
Simulated rainfall, Crop yield, Hydrogen ion con- 
centration. 


Wheat, canola and alfalfa were subjected to simu- 
lated acidic precipitation with pH ranging from 5.6 
to 2.6 under controlled growth room conditions. 
The number of simulated precipitation events were 
12, 10 and 21 for wheat, canola and alfalfa, respec- 
tively. In this short-term experiment, wheat, canola 
and alfalfa do not appear to be sensitive to the 
simulated acid rain treatments used. Wheat and 
canola showed no visible symptoms of injury with 
any of the treatments. The pH 2.6 treatment result- 
ed in whitish spots on alfalfa leaflets. The econom- 
ic yield was not affected at any of the acidity levels 
used. Dry weight of the aboveground vegetative 
parts of wheat and canola was stimulated by the 





most acidic treatment (pH 2.6), apparently as a 
result of the higher nutrient content of the simulat- 
ed acidic rain. Although below ground biomass for 
any of the species tested was not affected by rain 
acidity, the shoot:root ratio was significantly 
higher at pH 2.6 than with the control. Chloro- 
phyll a concentration in alfalfa leaves was reduced 
at only the highest acidity treatment. Chlorophyll 
b was not affected. While K levels in alfalfa leaves 
were significantly reduced at pH 2.6, no change in 
the concentration of Ca, Mg and P was noted. 
Sulfur and N concentrations increased, mainly at 
pH 2.6, reflecting the composition of the simulated 
rain solution. (Author’s abstract) 

W89-07951 


CHIRONOMIDS OF SOME ESTONIAN DYS- 
TROPHIC AND DYSEUTROPHIC LAKES 
(KHIRONOMIDY NEKOTORYKH DISTROF- 
NYKH I DISEVTROFNYKH OZER ESTONID, 
Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

For primary bibliographic entry see Field 2H. 
'W89-07970 


LONG-TERM CHANGES IN THE BOTTOM 
VEGETATION OF a (SUURSAARD 
ISLAND COASTAL WATERS, 

Baltic Inst. of Fisheries Research, Tallinn (USSR). 
Tallinn Dept. 

For primary bibliographic entry see Field 2L. 
'W89-07973 


NATURAL INACTIVATION OF ENTERIC VI- 

RUSES IN SEAWATER, 

National Inst. of Allergy and Infectious Diseases, 
MD. Hepatitis Viruses Section. 

For primary bibliographic entry see Field 5B. 

W89-07982 


EFFECTS OF SEWAGE SLUDGE ON DI-(2- 
ETHYLHEXYL) PHTHALATE UPTAKE BY 
New Mexico State Univ., Las Cruces. Dept. of 


A; omy and Horticulture. 
. Aranda, G. A. O’Connor, and G. A. 


Eiceman. 

Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 45-50, January-March 1989. 1 fig, 7 
tab, 23 ref. 


Descriptors: *Sludge disposal, *Water pollution 
effects, *Adsorption, *Soil amendments, *Organic 
compounds, Fate of pollutants, Soil contamination, 
Biological magnification, Land disposal, Food 
chains, Forages, Lettuce. 


Di-(2-ethyihexyl) phthalate (DEHP) is a priority 
organic pollutant frequently found in municipal 
sludges. A greenhouse study was conducted to 
determine the effects of sludge on plant uptake of 
C14-DEHP (carbonyl labeled). Plants grown in- 
cluded three food chain crops, lettuce (Lactuca 
sativa L.), carrot (Daucas carota L.), and chile 

Capsicum annuum L.) and tall fescue (Fes- 
tuca arundinacea Schreb.) Net C14 concentration 
in plants grown in soil amended with C14-DEHP- 
contaminated sludge was independent of sludge 
rate (at the same DEHP loading) for lettuce, chile 
fruit, and carrot roots. New C14 concentration, 
however, was inversely related to sludge rate in 
carrot tops, fescue, and chile plants. Intact DEHP 
was not detected in plants by gas chromatogra- 
phy/mass spectrometry analysis. Calculated p! 
DEHP concentrations (based on measured net C14 
concentrations and DEHP specific activities) were 
generally correlated better with DEHP soil solu- 
tion concentrations than with total DEHP soil 
concentrations. Net C14-DEHP bioconcentration 
factors were calculated from initial soil DEHP 
concentration and plant fresh weights. Bioconcen- 
tration factors ranged from 0.01 to 0.03 for fescue, 
lettuce, carrots, and chile, suggesting little DEHP 
uptake. Additionally, because intact DEHP was 
not detected in any plants, DEHP uptake by plants 
was of minor importance and would not limit 
sludge additions to soils used to grow these crops. 
me 4 ; _— 
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EFFECTS OF TEBUTHIURON ON CHARAC- 
TERISTIC GREEN ALGAE FOUND IN PLAYA 
LA’ 


KES, 
Kentucky Univ., Lexington. School of Biological 
Sciences. 
D. J. Price, B. R. Murphy, and L. M. Smith. 
Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 62-66, January-March 1989. 2 fig, 2 
tab, 25 ref. 


Descriptors: *Herbicides, *Chlorophyta, *Playas, 
*Water pollution effects, *Urea ticides, Lakes, 
Agricultural runoff, Photosynthesis, Path of pollut- 
ants, Texas. 


There are many studies on the effects of tebuth- 
iuron (N-(5-(1,1- dimethylethyl)-1,3,4-thiadiazol-2- 
yl)-N,N’-dimethylurea) on organisms, but only lim- 
ited information regarding the impact that the her- 
bicide has on green algae. Eleven species of green 
algae common to playa lakes were exposed to 
tebuthiuron in 400-ml microcosm cultures. The 
cultures were treated with 0.18 micrograms/ml 
tebuthiuron, simulating the highest concentration 
of the herbicide found in natural runoff from agri- 
cultural areas treated with > 2.24 kg/ha tebuth- 
iuron. Sixty-six cultures were treated before active 
growth (first treatment) and 45 separate cultures 
were treated after maximum growth (second treat- 
ment). The first treatment was used to simulate the 
exposure of algal communities to tebuthiuron from 
runoff during the wet months of May and June. 
The second treatment simulated exposure to the 
herbicide once the community was established. 
Production and nutrient uptake by treated algal 
cultures was decreased by the first treatment with 
tebuthiuron. Of the eleven algal s; selected, 
only Bracteacoccus minor was significantly inhibit- 
ed by tebuthiuron in the first treatment. Photosyn- 
thetic pigments, total cell counts, and packed cell 
volumes for cultures exposed to tebuthiuron in the 
first treatment were lower than control (P < 0.05). 
Effects caused by the herbicide on the cultures 
were also evidenced by decreased water quality 
variables in cultures treated before active growth, 
with the exceptions of orthophosphates and chlo- 
ride. No differences were detected between con- 
trols and treated samples 210 days after initial 
treatment with tebuthiuron. Once the algae 
reached stable cell numbers (second treatment), 
tebuthiuron demonstrated no significant (P < 0.05) 
effects on the cultures. This study indicated that 
runoff from agricultural fields treated with concen- 
trations > 2.24 k tebuthiuron may adversely 
affect the green algal communities of playa lakes. 
(Author’s abstract) 


LAND-USE AND WATER QUALITY IN TRIBU- 
TARY STREAMS OF LAKE TAHOE, CALIFOR- 
NIA-NEVADA, 

California Univ., Davis. Div. of Environmental 
Studies. 

For a bibliographic entry see Field 4C. 
W89-07987 


PICLORAM MOVEMENT IN SOIL SOLUTION 
AND STREAMFLOW FROM A COASTAL 
PLAIN FOREST, 


Auburn Univ., AL. George W. Andrews Forestry 
Science Lab. 

J. L. Michael, D. G. Neary, and M. J. M. Wells. 
Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 89-95, January-March 1989. 5 fig, 4 
tab, 26 ref. 


Descriptors: *Picloram, *Herbicides, *Soil con- 
tamination, *Path of pollutants, Agricultural 
runoff, Storm runoff, Pesticide residues, Alabama, 
Leaching, Pine trees. 


Picloram (4-amino-3,5,6-trichloropicolinic acid) 
was aerially applied to a longleaf pine (Pinus palus- 
tris L.) site in the upper coastal plain of Alabama 
to control kudzu (Pueraria lobata (Willd.) Ohwi). 
Pellets (10% a.i.) were spread at the rate of 56 kg/ 
ha on loamy sand Typic Kanhapludult soils. Move- 
ment of this herbicide was monitored with mineral 
soil samples, tension-cup lysimeters, da: mel 
tional streamflow samplers, and discrete samplers. 
Picloram levels in the upper 15 cm of mineral soil 
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peaked at 0.96 to 2.25 mg/kg 25 days after applica- 
tion, depending on slope position, and declined to 
0.13 to 0.29 mg/kg 1 yr later. In soil solution, 
picloram was detected at a depth of 0.4 m between 
26 and 273 days after application. Only 4 of 15 
lysimeters consistently contained detectable resi- 
dues. Maximum picloram levels in soil solution 
were 130, 450, and 191 mg/cu m for ridge, mids- 
lope, and toe-slope positions, respectively. Down- 
stream monitoring 4 days after the herbicide 
application, and an initial concentration of 68 mg/ 
cu of picloram was detected. The maximum down- 
stream concentration of 77 mg/cu m occurred 18 
days after the application, immediately after the 
second storm event. Downstream levels dropped 
to <10 mg/cu m after 90 days and to <2 mg/cu m 
after 200 days. Following localized retreatment 
along the stream more than a year after the initial 
treatment, levels climbed again into the 20 to 30 
mg/cu m range. Most of the initial off-site move- 
ment came from a perennial stream that had been 
inadvertently treated, but subsequently storm 
runoff was the largest contributor to stream con- 
tamination. Picloram residues in this stream were 
similar to those observed downstream, but they 
were higher (up to 241 m 
faster to below 2 mg/cu m 
abstract) 

W89-07988 
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TOXICITY OF CULTURED ISOLATES AND 
NATURAL POPULATIONS OF PROTOGON- 
YAULAX TAMARENSIS FROM THE ST. LAW- 
RENCE ESTUARY, 

Institut Maurice-Lamontagne, Mont-Joli (Quebec). 
A. D. Cembella, J.-C. Therriault, and P. Beland. 
Journal of Shellfish Research JSHRDA, Vol. 7, 
pe 4, p 611-621, December 1988. 4 fig, 3 tab, 49 
ref. 


Descriptors: *Cultures, *Biological samples, 
*Water pollution effects, *Dinoflagellates, *Proto- 
gonyaulax, *Red tide, *St. Lawrence estuary, 

Algal toxins, *Toxicity, Paralytic shellfish poison- 
ing, fisheries, Mouse bioassay. 


The occurrence of paralytic shellfish poisons from 
the lower St. Lawrence estuary has been associat- 
ed with the presence of the toxic marine dinofla- 
gellate Protogonyaulax tamarensis. Net samples of 
mixed phytoplankton assemblages within which P. 
tamarensis was dominant were collected from sta- 
tions on both the north and south coast of the 
lower estuary. The toxin levels of these natural 
assemblages were compared with those of unialgal 
cultured Protogonyaulax isolates from the region, 
by means of the conventional mouse bioassay. In 
general, although there was considerable unex- 
plained variation, toxin levels from natural assem- 
blages were substantially higher than those from 
cultured isolates grown under standard conditions. 
On a per cell basis, toxicity of the natural Proto- 
gonyaulax —— was among the highest ever 
reported for this species. These highly toxic Proto- 
— from the St. Lawrence estuary may 
‘orm a cluster with other high toxicity populations 
from New Brunswick, Newfoundland and the 
northeastern United States. Under conditions 
which favor Protogonyaulax bloom formation, 
shellfish in the St. Lawrence region may become 
rapidly and dangerously toxified by even moderate 
concentrations of this species in the water column. 
This severe problems for shellfish manage- 
ment in this ecosystem. (See also W89-08001) (Au- 
thor’s abstract) 

W89-08002 


EFFECTS OF AN ALGAL BLOOM ISOLATE 
ON GROWTH AND SURVIVAL OF BAY SCAL- 
LOP (ARGOPECTEN IRRADIANS) LARVAE, 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

For primary bibliographic entry see Field 2L. 
W89-08004 


TOXICITY OF CHLORINE DIOXIDE TO 
EARLY LIFE STAGES OF MARINE ORGA- 
NISMS, 

Occidental Coll., Los Angeles, CA. Dept. of Biol- 
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ogy. 

J. E. Hose, D. DiFiore, H. S. Parker, and T. 
Sciarrotta. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 315-319, 
March 1989. 1 tab, 11 ref. Southern California 
Edison Company Contract C3006906. 


Descriptors: *Growth stages, *Chlorine dioxide, 
*Biocides, *Water pollution effects, *Toxicity, 
*Kelps, *Echinoderms, *Fish, Embryonic growth 
stage, Pollutants, Electric powerplants. 


In order to minimize exposure to chlorine, many 
electric generating and water treatment plants are 
exploring the use of alternative biocides such as 
chlorine dioxide. This study investigated the toxici- 
ty of chlorine dioxide on marine organisms using 
an exposure schedule typical of generating stations 
which discharge into the environment. Early life 
history stages of giant kelp (Macrocystis pyrifera), 
sea urchin (Strongylocentrotus purpuratus), and 
kelp bass (Paralabrax clathratus) were exposed to 
chlorine dioxide doses ranging from 0.0025 to 
250.0 mg/L. A single exposure produced effects in 
early life stages only at high doses. Germination in 
the kelp was significantly reduced at concentra- 
tions of 25 and 250 mg/L. At the highest dose, 
germination was decreased by about 80%. Germ 
tube length was significantly reduced only at 250 
mg/L. Developmental abnormalities in the sea 
urchin were evident only at the highest concentra- 
tion, 250 mg/L. Compared with the control, pre- 
hatch malformations were 6% higher; retarded 
development, 2%; post-hatch malformations, 20%; 
skeletal malformations, 21%; and gut malforma- 
tions, 11%. These data suggest that although chlo- 
rine dioxide is rapidly degraded, there remains a 
delayed effect on differentiating (post-hatch) em- 
bryos. Survival of larval kelp bass was not signifi- 
cantly affected. Minimal toxicity is predicted by 
the intermittent discharge of chlorine dioxide into 
receiving waters which undergo rapid mixing com- 
pared to situations with static receiving waters or 
continuous discharge of chlorine dioxide. (Sand- 


PTT) 
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ACUTE TOXICITY OF THE PESTICIDE DIA- 
ZINON TO THE FRESHWATER SNAIL 
GILLIA AL 

East Carolina Univ., Greenville, NC. Dept. of 
Environmental Health. 

J. B. Robertson, and C. Mazzella. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 320-324, 
March 1989. 1 fig, 10 ref. 


Descriptors: *Organophosphorus pesticides, *In- 
secticides, *Diazinon, *Pollutants, *Water pollu- 
tion effects, *Toxicity, *Snails, Bioindicators, Bio- 
assay. 


The toxicity of diazinon to the snail Gillia altilis, a 
possible indicator species for environmental pollu- 
tion, was investigated. For 96-h static exposures to 
diazinon, a plot of the mortality data between 15- 
85% gave an LCSO value of 40 micromolar (11 
ppm). This value is considerably less than the value 
of 340 micromolar (93 ppm) obtained for a 4-h 
Static exposure, indicating, as expected, a greater 
toxicity with increasing exposure time. In a 96-h 
static renewal bioassay to compensate for possible 
diazinon losses due to metabolism, adsorption and 
decomposition, the results showed an increase in 
toxicity and indicate that if a flow-through system 
were used, the 96-h LCS50 value would be lower 
than that reported here. The present LCS5O values 
are greater than those reported in the literature for 
freshwater fish, which have been shown to biocon- 
centrate diazinon at 5 to 10-fold greater levels than 
snails. Physiological factors which might account 
for this difference include exposed surface area/ 
body weight ratio, differences in gill surface area 
and/or flow rate over the gill surface area, differ- 
ences in the amount ingested orally, or differences 
in metabolism, excretion or sites of action of dia- 
zinon once absorbed. (Sand-PTT) 
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SENSITIVITY OF MIDGE LARVAE OF CHIR- 
ONOMUS TENTANS FABRICIUS (DIPTERA 
CHIRONOMIDAE) TO HEAVY METALS, 
Industrial Toxicology Research Centre, Lucknow 
— Preventive Toxicology Div. 

B. S. Khangarot, and P. K. Ray. 
Bulletin of Environmental Ciestienbitiiee and 
Toxicology BECTA6, Vol. 42, No. 3, p 325-330, 
March 1989. 3 tab, 21 ref. 


Descriptors: *Midges, *Heavy metals, *Toxicity, 
*Water pollution effects, Chironomus, *Larvae, 
Silver, Mercury, Arsenic, Cadmium, Zinc, Chro- 
mium, Lead, Copper, Nickel, Bioindicators. 
ee 
larva Chironomus tentans was investigated. 
ECS0 values indicated that Ag and Hg were the 
most toxic and Ni and Co the least toxic, with Ag 
and Hg having relative potency ratios of 6683 and 
2397 compared to Ni. The 48-h ECSO values 
showed a decreasing rank order of toxicity as 
follows: Ag>Hg>Cu>As>Cd>Zn>Cr>Pb 
>Co>Ni. A comparison of published toxicity se- 
quences of heavy metals for various aquatic ani- 
mais shows similarities between sequences. In gen- 
= “se Se. and Cu are more toxic than Fe, Co, 
pool meng of a metal in a toxicity 
pr sd may largely depend on factors such as 
the nature of salt used and concentration scale to 
expressed lethal values. The variation in rank order 
of toxicity may also be related to the physicochem- 
ical properties, e.g. hardness, of the test water. 


(Sand- 
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The acute toxicity of 10 heavy metals to the mid; 


DRIFT RESPONSES OF STREAM INVERTE- 
BRATES TO AERIAL APPLICATIONS OF 
GLYPHOSATE, 

Forest Pest Management Inst., Sault Sainte Marie 
(Ontario). 

Feng P. Kreutzweiser, P. D. Kingsbury, and J. C. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 331-338, 
March 1989. 2 fig, 2 tab, 8 ref. 


Descriptors: *Stream biota, *Glyphosate, *Pollut- 
ants, *Invertebrates, *Drift, *Water pollution ef- 
fects, Gammarus, Paraleptophlebia, Carnation 
Creek watershed, Vancouver Island, British Co- 
lumbia, Herbicides, Streams. 


The drift response of aquatic invertebrates to gly- 
phosate contamination from an aerial application to 
the Carnation Creek watershed, Vancouver Island, 
British Columbia, was investigated. The applica- 
tion of glyphosate on or adjacent to small tributar- 
ies of Carnation Creek did not result in undue 
disturbance of stream invertebrates. Drift densities 
of most invertebrates did not increase in response 
to the herbicide application. None of the post- 
spray mean drift values for total invertebrate 
catches were significantly higher than pre-spray 
values. High water conditions at both the begin- 
ning and end of the sampling period, compared to 
mid-period discharges, probably accounted for 
most of the variations in drift density. The drift 
response of two particular organisms, Gammarus 
sp. and Par; re sp., may suggest a slight 
and ephem glyphosate-induced disturbance in 
and downstream of the treatment areas. Post-spray 
drift of these taxa was not significantly different 
from pre-spray levels, but a measurable alteration 
in the drift patterns of these two genera was dem- 
onstrated. This short-term impact study has thus 
shown that when glyphosate was aerially applied 
to or near salmon nursery streams, it produced, at 
most, slight and ephemeral drift increases in stream 
invertebrates. (Sand-PTT) 
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ACUTE TOXICITY OF TRIBUTYLTIN (TBT) 
TO EARLY LIFE HISTORY STAGES OF THE 
HARD SHELL CLAM, MERCENARIA MER- 
CENAR 

Harbor Branch Oceanographic Institution, Inc., 
Fort Pierce, FL. 

R. B. Laughlin, R. G. Gustafson, and P. Pendoley. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 352-358, 
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March 1989. 3 fig, 16 ref. Office of Naval Research 
contract N0004-86-K-0184. 


Descriptors: *Organotin pesticides, *Biocides, 
*Tributyltin, *Water pollution effects, *Toxicity, 
*Clams, *Larval growth stage, Pollutants, Mortali- 
ty, Mercenaria. 


The Sensitivity * veligers and post-larvae of the 
clam, h ia, to bis tri-n-butyltin 
oxide (TBT) were compared to determine acute 
and sublethal responses during 8-day ———. 
This interval spans the duration of larval develop- 
ment under the temperature regime used. Follow- 
ing exposure to 10 microgram TBT/L, all clam 
post — were dead at the end . a oa 
survival of remaining exposure grou mi- 
crogram/L) was between 40-50%. The da ta indi- 
cate an LCSO value within the range of 7.5-10 
microgram/L for exposure variations of 25 days. 
Compared to postlarvae, mortality of clam ve- 
ligers, the planktonic larval stages, occurred at 
lower concentrations and after shorter duration 
exposure to TBT. All veligers were dead by day 2 
pte, 5.0 and 7.5 mic: . Those in 1 micro- 
gram/L displayed very little mortality relative to 
controls until day 4; by day 7 all were dead. 
Veligers exposed to 0.6 microgram/L had survival 
similar to controls until day 8, when it fell to 36%. 
The 48-h LCSO0 value is between 1-2.5 mi 
L. The LCSO for the duration of the dev t 
is less than 0.6 micro; . Growth of veligers 
was markedly red by exposure to TBT. While 
valve length of controls increased from 101 to 232 
microns in 8 days, veligers exposed to 0.6 micro- 
gram/L TBT, the only concentration with any 
survival for the duration of the e: t, in- 
creased their mean valve length to only 119 (meas- 
ured on day 8). These results indicate that plank- 
tonic larval stages of M. mercenaria are the ones 
a affected by environmental exposure to TBT. 
Sand-PTT) 
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EFFECTS OF WATER HARDNESS AND 
LINITY ON THE ACUTE TOXICITY AND 
UPTAKE OF FENVALERATE BY BLUEGILL 
(LEPOMIS MACROCHIRUS), 

Iowa State Univ., Ames. Dept. of Entomology. 
S. D. Dyer, J. R. Coats, S. P. Bradbury, G. J. 
Atchison, and J. M. Clark. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, Ww 359-366, 
March 1989. 4 tab, 13 ref. EPA grant No. 810659. 


Descriptors: *Fenvalerate, *Insecticides, *Water 
pollution effects, *Toxicity, *Bluegills, *Hardness, 
*Salinity, Lepomis, Osmoregulation, Pollutants, 
Tissue analysis, Regression analysis. 


The role of osmoregulation in pyrethroid toxicity 
to fish, and the relationship between residue levels 
in fish and differential toxicity incurred by osmotic 
stressors, were investigated. Median lethal fenva- 
lerate concentrations for all water hardnesses (W1 
through W4, corresponding to 6, 36, 156, and 309 
mg/L CaCO3) decreased over time. The 36- and 
48-h LCS50’s for W1 were significantly greater than 
for W4. Throughout the test period, W2, W3 and 
W4 LCSO values were not significantly different. 
Average micromolar Ca levels were 44, 172, 698, 
and 1395. Regression analysis of log LCSO and log 
CaCO3 indicated that hardness was significantly 
correlated with toxicity. A high correlation was 
also found with log LCS0 and log micromolar Ca. 
Residues for dead fish at comparable fenvalerate 
exposure concentrations were similar among the 
hardnesses, with mean values ranging from 192 to 
398 ng/g. Water hardness did not significantly 
affect residue levels. Net uptake rates (residue con- 
centration/mean time to mortality) and concentra- 
tion factors (residue concentration/mean water 
concentration) were also not affected by hardness. 
Fenvalerate residue values for dead and surviving 
fish from hardness tests were pooled separately. 
There was no significant difference in residue 
values between the two groups. In general, toxicity 
increased with salinity. The 37-h LCS50 for 33% 
SW exposed fish was es less than 12.5 
and 25% SW. By 48-H the LCS0 for fish _—— 
to fenvalerate in 33% SW was significantly lower 





than those in 25, 40, and 12.5% SW. Residues of 
fenvalerate in dead fish for 12.5 SW exposed fish 
were significantly greater than those of the other 
three salinities. In summary, fenvalerate was the 
least toxic in the softest water tested (6 mg/L 
CaCO3). The effect was not the result of lower 
uptake rates, since comparable rates were observed 
at all hardnesses. In salinity trials, fenvalerate was 
most toxic at the approximate isotonic concentra- 
tion (33% SW), possibly due to lower levels of 
osmoregulatory enzymes present and their inhibi- 
tion by fenvalerate. (Sand-PTT) 
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EFFECTS OF FORMULATED ETHYL PAR- 
ATHION ON FERTILIZATION OF THE SEA 
URCHIN PSEUDECHINUS MAGELLANICUS 
(PHILIPPD, 

Universidad Nacional de Lujan (Argentina). Biol- 
ogy Div. 

L. Ferrari, R. J. Lombarto, P. Del Giorgio, M. C. 
Tortorelli, and D. A. Hernandez. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 367-374, 
March 1989. 2 fig, 1 tab, 12 ref. 


Descriptors: *Parathion, *Insecticides, *Water pol- 
lution effects, *Toxicity, *Echinoderms, *Fertiliza- 
tion, Pollutants, Spawning, Pseudechinus. 


The effect of formulated ethyl parathion (EP) on 
the fertilization of P. magellanicus was investigat- 
ed. Four series of experiments, differing in the 
pretreatment of gametes prior to fertilization, were 
conducted: A) gametes not exposed to EP prior to 
fertilization; B) eggs exposed to EP prior to fertil- 
ization with unexposed sperm; C) unexposed eggs 
fertilized. with previously exposed sperm; and D) 
both sperm and eggs exposed to EP prior to insem- 
ination. Percent fertilization fell rapidly in all four 
test series. Even when gametes were not exposed 
rior to insemination, the fertilization rate was 
lowered by 30% when fertilization took place at a 
64 micrograms/L exposure. When gametes were 
exposed to EP prior to insemination, the fertiliza- 
tion rate was drastically reduced. A concentration 
of 1.6 micrograms/L lowered the fertilization rate 
by 90% when both eggs and sperm were previous- 
ly exposed. Sperm were found to be more suscepti- 
ble to the toxic effects of EP than eggs. The ECSO 
estimated for series C (exposed sperm) was signifi- 
cantly lower (50%) than the ECSO for series B 
(exposed eoes); Although pretreatment of both 
gametes yielded the highest percentages of unferti- 
lized eggs, the exposure ai perm only to high 
concentrations of EP may soulons similar results 
to those obtained by pretreating both gametes in 
lower concentrations. In this respect, the effect of 
EP on the fertilization rate was more dose-depend- 
ent in sperm than in eggs. Pretreatment of both 
gametes resulted in an ECS0 90 times lower than 
that of series A. Nevertheless, a 50% decrease in 
the fertilization rate occurred in series A exposed 
to 90 micrograms/L EP. It therefore seems that 
low concentrations of EP may produce a harmful 
effect on the fertilization even when spawning 
occurs synchronously in aggregated individuals, in 
which case gametes would only be exposed to the 
pollutant for a short period of time prior to fertil- 
ization. (Sand-PTT) 
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IN VITRO EFFECT OF LINEAR ALKYLBEN- 
ZENE SULPHONATE (LAS) ON SOME EN- 
ZYMES IN LIVER AND GILLS OF THE TE- 
LEOST CHANNA PUNCTATUS, 

Industrial Toxicology Research Centre, Lucknow 
(India). 

B. N. Gupta, A. K. Mathur, C. Agarwal, and A. 
Singh. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 375-381, 
March 1989. 3 tab, 22 ref. 


Descriptors: *Detergents, *Linear alkyl sulfonates, 
*Alkylbenzene sulfonates, *Water pollution ef- 
fects, *Toxicity, *Fish, *Enzymes, *Liver, Gills, 
Channa, Pollutants, Metabolism, Inhibition. 


The effect of linear alkylbenzene sulphonate (LAS) 
on liver and gill enzymes of Channa punctatus was 
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investigated in vitro. Acid phosphatase and alka- 
line phosphatase were inhibited in both tissues at 
20 mg/L LAS; the degree of inhibition increased 
with increasing concentrations. The activity of glu- 
tamic oxaloacetic transaminase (GOT) in liver was 
inhibited at 10 mg/L and further inhibition was 
observed at higher concentrations, while the 
enzyme in gills was inhibited at 40 and 100 mg/L. 
Inhibition of glutamic pyruvic transaminase activi- 
ty was observed at 40 and 100 mg/L in liver and at 
100 mg/L in gills. Exposure to LAS at 20, 40 and 
100 mg/L caused inhibition of glucose-6-phospha- 
tase and sorbitol dehydrogenase, while 5’-nucleo- 
tidase was inhibited at 40 and 100 mg/L in both 
the liver and gills. The inhibition of membrane- 
bound enzymes following in vitro treatment of 
LAS indicates that even low concentrations of 
surfactants cause cellular damage and inhibit 
enzyme activities. The wide spectrum of 
inhibition is suggestive of the disruptive effect of 
LAS on lysosomes, plasma membranes, carbohy- 
drate metabolism and the Krebs cycle. (Sand-PTT) 
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EFFECTS OF TWO DIESEL FUEL MIXTURES 
ON FECAL COLIFORM BACTERIA DENSI- 


TIES, 

South Carolina Univ., Columbia. Dept. of Envi- 
ronmental Health Sciences. 

J. M. Marcus, and G. I. Scott. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 395-401, 
March 1989. 3 fig, 1 tab, 17 ref. 


Descriptors: *Fuel, ‘*Bacteria, *Coliforms, 
*Wastewater, *Toxicity, *Water pollution effects, 
Aromatic compounds, Phenols, Pollutants. 


The effects of the water soluble fractions (WSF) of 
a shale diesel fuel mixture (SDFM) and a petrole- 
um diesel fuel mixture (PDFM) on the growth of 
fecal coliform bacteria, an indicator group used for 
testing bacteriological water quality, was investi- 
gated. WSFs from the SDFM and PDFM were 
combined with portions of domestic wastewater 
effluent to yield percentage (by volume) WSF 
mixtures of 40, 20, 10, and 1%. Data from both 
growth assays and toxicity assays suggested that 


both fuel mixtures affected the normal densities of* 


fecal coliforms. The PDFM appeared to be toxic 
to the bacteria while the SDFM appeared to pro- 
vide some level of biostimulation or mediation 
against toxicity to yield higher densities than the 
PDFM and, often, the control culture. While the 
basic chemical characteristic of the mixtures sug- 
gests that differences.in phenol content as a per- 
cent of total organic carbon may be a factor, the 
much larger total organic carbon content of the 
SDFM and its known higher level of aromatics 
probably play an important role. The release of 
substances similar to the SDFM into the environ- 
ment from synfuel conversion plants may thus 
stimulate bacterial growth over natural levels, 
giving a erroneous indication of the introduction of 
tesh fecal material into the environment. The data 
also suggest that discharges of synthetic shale fuels 
may have a greater impact on natural fecal coli- 
form densities than their conventional petroleum 
analogs. (Sand-PTT) 
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GROWTH INHIBITION OF BACILLUS SUBTI- 
LIS UPON INTERACTION BETWEEN BASIC 
DYES AND DNA, 

Gifu Univ. (Japan). Dept. of Chemistry. 

T. Ogawa, H. Fujii, K. Kawai, C. Yatome, and E. 
Idaka. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 42, No. 3, p 402-408, 
March 1989. 6 fig, 1 tab, 9 ref. 


Descriptors: *Inhibition, *Wastewater, *Dyes, *Bi- 
ological wastewater treatment, *Bacillus, *Toxici- 
ty, DNA, Auramine O, Methyl violet, Crystal 
violet, Pyronine G, Rhodamine B, Acridine 
orange, Phosphine E, Safranine T, Capri blue, 
Methylene blue. 


The presence in wastewater of dyes which are 


toxic to microbes may affect the efficiency of 
biological wastewater treatment. In this study, the 
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adsorption isotherms of basic dyes to Bacillus sub- 
tilis cells, the effect of these dyes on the melting 
temperature of DNA and their mutagenicity to B. 
subtilis, and the correlation between these values 
and cell growth inhibition were investigated. The 
following dyes were studied: auramine O, methyl 
violet, crystal violet, pyronine G, rhodamine B, 
acridine orange NS, p! hine E, safranine T, 
capri blue, and methylene blue. The increase in the 
melting temperature of DNA with the addition of 
the dyes suggests that these dyes inhibit DNA 
synthesis and subsequently inhibit the growth of B. 
subtilis by stabilizing the double helix. It is suggest- 
ed that the addition of negatively charged com- 
pounds, e.g. polyelectrolytes, may be useful in 
preventing the toxicity to microbes during 
wastewater treatment. (Sand-PTT) 
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CHANGES IN THE POPULATION DYNAMICS 
OF GAMMARUS TIGRINUS SEXTON (CRUS- 


SEXTO! 

AUSDRUCK SUBLETALER EFFEKTE DURCH 
DIE WECHSELWIRKUNG VON TEMPERA- 
TUR UND CADMIUM-KONTAMINIERTEM 
FUTTER), 

Bremen Univ. (Germany, F.R.). Fachbereich 2 - 
Studiengang Biologie. 

E. Hackstein. 

Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 73, No. 2, p 213-227, 1988. 3 fig, 7 
tab, 16 ref. English summary. 


Descriptors: *Sublethal effects, *Temperature ef- 
fects, *Synergistic effects, *Amphipods, *Gam- 
marus, *Population dynamics, *Cadmium, *Toxici- 
ty, Water temperature, Thermal stress, Water pol- 
lution effects. 


The population dynamics of Gammarus tigrinus 
were studied in a flow-through system under semi- 
natural conditions over a period of 9 months. Ele- 
vated temperatures and Cd-enriched food alter life- 
span of generations, growth rate, number of indi- 
and time to reach maturity, even before 
elevated Cd concentrations can be detected in the 
animals. Reciprocal interactions of Cd intake via 
food and/or water can be modified by the experi 
mental design, because it depends on the age of the 
experimental animals, on the Cd concentration and 
on the temperature regime with constant or cyclic 
conditions. (Author’s abstract) 
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TOXIN PROFILES OF VIBRIO CHOLERAE 
NON-O1 FROM ENVIRONMENTAL SOURCES 
IN CALCUTTA, INDIA, 


National Inst. of Cholera and Enteric Diseases, 
Calcutta (India). 

For primary bibliographic entry see Field 5A. 
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ACUTE COPPER AND CUPRIC ION TOXICI- 
TY IN AN ESTUARINE MICROBIAL COMMU- 
NITY, 
George Mason Univ., Fairfax, VA. Dept. of Biol- 
ogy. 
= B. Jonas. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 43-49, January 1989. 3 
fig, 3 tab, 46 ref. 


Descriptors: *Copper, *Toxicity, *Estuarine envi- 
ronment, *Bacteria, Microbiological studies, Popu- 
lation density, Cations, Metabolism, Species com- 
position. 


An acute investigation was undertaken to assess 
quantitatively the responses of salt marsh-estuarine, 
heterotrophic microbial communities to acute low- 
level copper and cupric ion stress. Copper was 
found to be acutely toxic to the estuarine microbial 
community of Middle Marshes, NC. Under ambi- 
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ent water quality conditions, 10 micrograms of 
added total copper (Cu(II))/liter reduced the CFU 
bacterial abundance by up to 60% and inhibited 
the amino acid turnover rate (AATR) by as much 
as 30%. Copper toxicity, however, was a quantita- 
tive function of free cupric ion (Cu(2+)) activity 
that was not directly related to Cu(II) or ligand- 
bound copper. By using a nitrilotriacetic acid- 
cupric ion buffer to control pCu (-log Cu(2+) 
activity), it was found that an in situ pCu of 10.1 
was bactericidal, reducing the CFU by 60%, but 
inhibiting the AATR by only about 10%. A bacte- 
rial bioassay that was used to estimate the pCu in 
Cu(II)-treated Middle Marshes samples indicated 
that less than 0.5% of added Cu(II) was in the free 
cupric ion form. Asymptotic response curves sug- 
gest that some degree of copper resistance exists in 
this community. At pCu of 8, more than 2 orders 
of magnitude above the minimum inhibitory level, 
the CFU was still 5 to 10% and the AATR was 
about 3% of the control values. (Author’s abstract) 
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PERIPHYTON OF LAKE PYHAJARVI (KARE- 
LIA), 

Joensuu Univ. (Finland). Karelian Inst. 

J. Merilainen, H. Kokko, and A. Jarvinen. 

Finnish Fisheries Research FNFRAK, Vol. 8, p 
20-26, 1987. 4 fig, 1 tab, 7 ref. 


Descriptors: *Lake Pyhajarvi, *Finland, *Benthos, 
*Phytoplankton, *Macrophytes, *Eutrophication, 
Plankton, Trophic level, Oligotrophy, Meso- 
trophy, Diatoms, Chrysophyta, Water pollution. 


The periphyton, phytoplankton, and macrophyte 
vegetation were studied in Summer 1981 in Lake 
Pyhajarvi, located in Finland and partly in the 
USSR. The periphyton was dominated by oligo- 
trophy-indicating Diatomophyceae in the Scviet 
Zone, and by mesotrophy-indicating or oligo- 
trophy-indicating Chlorophyceae in the Finnish 
Zone. The phytoplankton data accorded with the 
impression given by the periphyton records, 
though the range was lower. The macrophyte 
vegetation suggested marked eutrophy near local 
loading points. The results suggest that the eutro- 
phicating effect of anthropogenic discharges to the 
Finnish Zone may extend to the almost unloaded 
Soviet Zone. (Author’s abstract) 
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MACROZOOBENTHOS OF LAKE PYHA- 
JARVI (KARELIA), 

Jyvaeskylae Univ. (Finland). Dept. of Biology. 
L. Paasivirta. 

Finnish Fisheries Research FNFRAK, Vol. 8, p 
27-37, 1987. 2 fig, 7 tab, 5 ref. 


Descriptors: *Benthic fauna, *Lake Pyhajarvi, Fin- 
land, *Fish farming, *Water pollution effects, *Eu- 
trophication, Sampling, Midges, Biomass, Trophic 
level, Mesotrophy, Aquatic insects. 


Quantitative benthic samples were taken in Lake 
Pyhajarvi, located in the provinces of North Kare- 
lia and Kymi, Finland, and partly in the Karelian 
ASSR, USSR. Nine areas were sampled at depths 
of 5-26 m in May 1984. In addition, the effect of a 
fish farm was assessed by benthic sampling at 10 
stations in September 1984. Altogether, $7 taxa 
were found, including 42 chironomid species. The 
organic biomasses of the macrozoobenthos, ex- 
pressed as ash-free dry weight (ODW), ranged 
from 0.2 to 0.9 g/sq m at 5 m depth, from 0.1 to 
0.26 g/sq m at 9-15 depth, and from 0.03 to 0.05 g/ 
sq m at the deepest points (25-26 m). The highest 
value was found at 5 m depth near the fish farm, 
but the value for 10 m depth in the same area did 
not differ significantly from those for other areas. 
Eutrophy-indicating species, such as Chironomus 
anthracinus and Chironomus plumosus, were found 
only near the fish farm and in the polyhumous 
Lake Atasko. The Benthic Quality Index (BQI), 
which is based on the proportional abundances of 
certain profundal chironomid larvae, was lowest in 
Lake Atasko, indicating mild eutrophy, and near 
the fish farm, indicating mesotrophy. The BQI 
values are compared with those for some other 
large Finnish lakes. (Author’s abstract) 
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ROLE OF FISH STUDIES IN ESTUARINE 
POLLUTION ASSESSMENT, 

Forth River Purification Board, Queensferry 
(Scotland). Tidal Waters Lab. 

For primary bibliographic entry see Field 5A. 
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BEAM TRAWL SURVEYS AS A MONITORING 
TOOL IN POLLUTED ESTUARIES IN NORTH- 
EAST ENGLAND, 

Northumbrian Water Authority, Gosforth (Eng- 
land). 

For primary bibliographic entry see Field 5A. 
W89-08094 


COMPARATIVE ANALYSIS OF THE EFFECT 
OF A POWER STATION AND OF SMALL- 
MESH FISHERIES ON THE JUVENILE POPU- 
LATIONS OF SMELT AND FLOUNDER IN 
THE LOIRE ESTUARY: PRESENTATION OF 
METHODS, 

Nantes Univ. (France). Lab. de Biologie Marine. 
For primary bibliographic entry see Field 6G. 
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MOVEMENT OF ATLANTIC SALMON, 
SALMO SALAR L., INTO THE RIVER USK, 
. IN RELATION TO WATER 

U, 


QUALITY, % ae , 
Welsh Water Authority, Gwent. Fisheries Techni- 
cal Unit. 

For primary bibliographic entry see Field 81. 
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IMPACT OF A NUCLEAR POWER PLANT ON 
PRIMARY PRODUCTION AND BACTERIAL 
HETEROTROPHIC ACTIVITY IN THE RIVER 
MEUSE AT TIHANGE (BELGIUM), 

Universite Libre de Bruxelles (Belgium). Groupe 
de Microbiologie des Milieux Aquatiques. 

P. Servais, and G. Billen. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 415-429, January 1989. 9 fig, 1 tab, 30 ref. 


Descriptors: *Heterotrophic bacteria, *Belgium, 
*Rivers, *Power plants, *Primary productivity, 
*Water pollution effects, *Nuclear powerplants, 
*Thermal pollution, Bacteria, Stream biota, Eco- 
systems, Aquatic populations, Photosynthesis, 
Temperature effects. 


A PWR nuclear power plant at Tihange (Belgium) 
causes a 2-3 C temperature increase of the river 
Meuse. The impact on primary production, meas- 
ured by 14C-bicarbonate incorporation, and on 
bacterial production, measured by tritiated thymi- 
dine incorporation, has been studied. For the latter, 
and increase of activity from upstream to down- 
stream from the power plant has been observed; a 
similar increase occurred for primary production 
during a large part of the year, but during summer 
and sometimes in autumn an important inhibition 
of photosynthesis is observed. The relative role of 
direct thermal effects, indirect thermal or non- 
thermal effects in explaining these observations is 
discussed. The overall impact of the power plant 
on the microbial communities of the river is an 
increase of both autotrophic and heterotrophic ac- 
tivities in winter. In the summer, the impact of the 
power plant is likely to significantly affect the 
oxygen budget of the river. (Author’s abstract) 
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INFLUENCE OF THE SEWAGE DRAINAGE 


Baghdad Univ. (Iraq). Dept. of Biology. 

H. A. Al-Saadi, R. A. M. Hadi, U. Schiewer, and 
A. H. Al-Mousawi. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 443-452, January 1989. 2 fig, 3 tab, 22 ref. 


Descriptors: *Estuaries, *Water pollution effects, 
*Phytoplankton, *Nutrients, *Wastewater disposal, 
*Iraq, Aquatic populations, Aquatic animals, 
Aquatic productivity, Growth rates, Nitrogen, 
Urban runoff. 


The potential productivity and growth potential in 
Shatt al-Arab estuary were determined at two se- 
lected stations, up and downstream from Basrah 
city centre, Iraq, during spring 1985 and 1986. 
These biological parameters were used as indica- 
tion of the influence of the city drainage on the 
estuary. Physico-chemical parameters and major 
nutrients were measured. The phytoplankton pop- 
ulation from both stations have an identical growth 
potential. Significant correlations were found be- 
tween some studied parameters and the tide, while 
the assimilation number show no correlation to the 
tide and to the sampling time. Simultaneous addi- 
tion of nitrogen and phosphorus to the cultures of 
both stations caused a great increase of biomass. 
(Author’s abstract) 
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TOXICITY OF ZINC TO THE MARINE COPE- 
POD TISBE HOLOTHURIAE; THE IMPOR- 
TANCE OF THE FOOD FACTOR, 

Athens Univ. (Greece). Zoological Lab. and 
Museum. 

G. Verriopoulos, and M. Moraitou- 
Apostolopoulou. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 3, p 457-463, January 1989. 1 fig, 1 tab, 18 ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Zinc, *Copepods, *Food, *Growth stages, Fertili- 
ty, Aquatic animals, Mortality, Morbidity. 


The acute toxicity of zinc (in the form of ZnSO4- 
7H20) to different life stages of the marine cope- 
pod Tisbe holothuriae was tested. The more sensi- 
tive life stage of Tisbe was the copepodid stage 
(LCS50 48 h = 0.421 ppm Zn). A significant in- 
crease of resistance to zinc was demonstrated by 
the adult female (LC50 48 h = 1.150 ppm Zn). 
The two reproductive stages of Tisbe have shown 
an increase of their sensitivity to Zn compared 
with the adult females (LC50 48 h of females with 
ovigerous bands = 0.783 ppm Zn; LCSO 48 h of 
females with egg sacs = 0.713 ppm Zn). Some 
indications on the importance of food as a factor 
influencing the impact came from the experiments 
where the experimental animals were fed: Tisbe 
fed with Ulva showed a greater resistance to zinc 
than starved individuals. Non-exposed animals fed 
with zinc-contaminated Ulva presented a usually 
analogous response to the exposure concentration 
of Ulva in terms of mortality. (Author’s abstract) 
W89-08160 


PATTERN AND PROCESS IN LOW-ORDER 
ACID STREAMS, 

University of East Anglia, Norwich (England). 
School of Biological Sciences. 

C. R. Townsend, and A. G. Hildrew. 
Internationale Vereinigung fuer Theoretische und 


Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1267-1271, October 
1988. 3 fig, 13 ref. 


Descriptors: *Acid rain effects, *Macroinverte- 
brates, *Food habits, *Acid streams, *England, 
Ashdown Forest, Fish, Animal behavior, Vegeta- 
tion, Aluminum, Hydrogen ion concentration, De- 
composing organic matter, Ecosystems, Litter. 


Previous descriptive work in the low-order 
streams of the Ashdown Forest in southern Eng- 
land indicated that the relative numerical impor- 
tance of shredders declines downstream, whereas 
that of grazer-scrapers increases. The abundance of 
large invertebrate predators, particularly larvae of 
the net-spinning caddis, is greater in the extreme 
headwaters. Hypotheses to explain these patterns 
were examined. The streams studied are small, 
stony and softwater, and drain an area of soft, fine 
sandstone with a vegetation of woodland, heath, 
permanent pasture, and some arable farmland. 
Brown trout and other fish are absent from the 
most acid upstream sites of low pH and high 
aluminum concentrations. However, the experi- 
mental results do not suggest that size-selective 
predation is responsible for a downstream decline 
in shredders. On the other hand, the relative im- 
portance of shredders is well matched with a 
downstream reduction in the availability of leaf 





material. The hypothesis that the persistence of 
leaf litter in acid streams is due to disruption of 
decomposition is not supported. Upstream sites, 
where shredders are most abundant, are character- 
ized by leaf cover that is extensive both in space 
and time. The higher litter standing crop in up- 
stream sites is more closely related to their physi- 
cal nature than to stream chemistry. The proposi- 
tion that the contribution of shredders to the inver- 
tebrate communities in these streams is related to 
food resources remains sustainable. Delta 13C of 
invertebrates from five sites varied from -18.8 ppt 
to -34.3 ppt. Animals (whether herbivore/detri- 
vores or carnivores) from the most upland, acidic 
sites had delta 13C values in the region of -27 ppt, 
indicating that their food resources were mainly of 
terrestrial origin. Animals from sites farther down- 
stream exhibited more variation in food source, 
and several had values more negative than -30 ppt, 
indicating reliance on organic matter of aquatic 
origin. It appears that strongly acid streams have 
biologically impoverished organic layers, and this 
may account for the relative scarcity of inverte- 
brates normally described as grazer-scrapers. 
(Rochester-PTT) 
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AQUATIC HYPHOMYCETES IN AN ACIDI- 
FIED AND LIMED HUMIC STREAM IN 
SWEDEN, 
Mount Allison Univ., Sackville (New Brunswick). 
Dept. of Biology. 

arlocher, and R. C. Petersen. 
Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1279-1286, October 
1988. 1 fig, 2 tab, 19 ref. 


Descriptors: *Aquatic fungi, *Sweden, *Acid 
streams, *Liming, *Acid rain effects, Seasonal vari- 
ation, Water pollution effects, Humic acids, Hy- 
phomycetes. 


Aquatic hyphomycetes are the dominant microbial 
group involved in the conditioning of leaves for 
shredder consumption. These fungi generally 
prefer slightly acid to neutral streams. The present 
study compared the number of aquatic hyphomy- 
cete species occurring in two humic streams in 
Sweden, both exposed to acid precipitation and 
one treated with lime. Two locations in the Fyl- 
lean located 15 km below lime addition and two 
locations on the Assman were examined. The com- 
position of the fungal flora was determined by 
examining foam samples. A total of 55 species were 
found in the 24 samples over the 6-mo period (47 
spp. in the Assman, 50 spp. in the Fyllean). There 
was an overall 85% community similarity between 
the species found in the Assman and those in the 
Fyllean. The number of species in both streams 
was low in July, reached a maximum in October 
and November, and decreased again in December. 
The differences between the two streams appears 
negligible except for a tendency for the limed 
Fyllean to have more species occurring more fre- 
quently. That the hyphomycete communities 
should be similar was not unexpected because the 
chemical characteristics of the two streams were 
very similar during the study period. The much 
more drastic chemical fluctuations during spring 
apparently have little lasting effect on stream 
fungal communities, either because they do not 
influence fungal activity or because the fungi re- 
cover quickly from any damage. This indicates a 
remarkable ability to resist stream acidification. 
(Rochester-PTT) 
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PRIMARY PRODUCTION IN 
MEUSE (BELGIUM), 

Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium). Dept. of Biology. 

J. P. Descy, E. Everbecq, and J. W. Smitz. 
Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1287-1293, October 
1988. 4 fig, 2 tab, 24 ref. 


THE RIVER 


Descriptors: *Water pollution effects, *Primary 
production, *River Meuse, *Belgium, Dissolved 
solids, Suspended solids, Nitrates, Nitrites, Ammo- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


nia, Phosphorus, Ions, Transparency, Seasonal var- 
iation, Organic matter, Chlorophyll a, Phytoplank- 
ton, Biomass, Primary production. 


Two sites in the River Meuse were examined: (1) 
one reach from the upper of the river that is 
relatively unpolluted; and Bye downstream reach 
that is affected by diverse urban and industrial 
pollution. The main observed changes in water 
quality were: (1) an increase in pollution and eu- 
trophication going downstream, evidenced by a 
reater concentration of dissolved organic carbon 
(DOO), a larger range of variation of dissolved 
oxygen concentration and large concentrations of 
ammonia, nitrite, and — (2) an increase 
in ——— ty going downstream, with changes 
mainly in the ium, chloride, and sulfate; (3) 
a decrease in water transparency in the down- 
stream direction, largely due to fine suspended 
materials released by quarries or due to - 
sion of bottom sediments. Inorganic N and FRLP 
do not exhibit large seasonal variations and are 
never depleted in any part of the river; this indi- 
cates that they are not limiting factors for phyto- 
pl lankton growth. The phytoplankton biomass ex- 
ibits strong seasonal variations, with low values in 
winter (about 3 mg chlorophyll a/cu m) and the 
highest values in summer or autumn (90 and 121.5 
mg chlorophyll a/ cu m in 1983. The profiles of 
primary production are very similar to the biomass 
rofiles. The annual production was computed 
rom simulations of Sadiction throughout the 
year 1983. The value for the upper Belgian Meuse 
is 590 g C/sq m/yr vs 314 g/sq m/yr for the lower 
. (Rochester-PTT) 
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SEASONAL CHANGES OF SOME PHYSIO- 
LOGICAL AND STRUCTURAL PARAMETERS 
IN THE SEDIMENTS OF AN ORGANICALLY 
POLLUTED STREAM, 

Universite de Savoie, Chambery (France). Lab. 
d’Ecologie. 

D. Fontvielle, and B. Cazelles. 

Poneman re fuer be ee und 


imnologie 
I P, Vol. 2 No. op Dp 13061312 2 October 
1988. 1 fig, 3 tab, 7 ref. 


Descriptors: *Self-purification, *Water pollution 
effects, *Feedlots, *Macroinvertebrates, *Bioindi- 
cators, Biomass, Species diversity, Organic matter, 
Decomposition, Seasonal variation, Pigs, Agricul- 
tural runoff. 


Study was conducted to improve understanding of 
the mechanisms of self-purification of river water 
by providing more information on the variations of 
some of the structural and physiological character- 
istics of biotic communities in relation to natural 
seasonal changes in environmental conditions and 

spatial variations in the river connected to self- 
purification. The study was conducted on the 

iver Albenche ie gs a small stream (2 m 
wide, 0.2 m deep, 7 km Fo which receives 
wastes of a s fisty (1200 pigs). Four stations, rang- 
ing from 1 downstream from the pigsty to 
3500 m downstream, were established. Parameters 
monitored during the study were flow rate, tem- 
perature, total organic carbon, DNA, biomass of 
macroinvertebrates, Shannon-Weaver diversity 
index, and carbon dioxide production. The energy 
supplied by the pigsty was not sufficient to support 
an even development of the biological communi- 
ties throughout the year. The biomass of macroin- 
vertebrates, and to a lesser extent the CO2 produc- 
tion, — to discriminate between stations 
more effectively than the biomass of macroinverte- 
brates. Estimated decomposition rates (CO2 pro- 
duction relative to total organic carbon load) was 
always greater at the downstream stations and the 
amplitude of the variation in daily decomposition 
rate was twice as great at the station farthest from 
the pigsty. The present study showed that the 
efficiency of metabolism is periodically limited by 
some modifications in the environmental condi- 
tions in the sediments, which lead to changes in the 
metabolic ——_ of the biocenosis. Thus, it ap- 
pears possible that the main contribution of the 
biological parameters to self-purification is to be 
found elsewhere, either in CH4 production or in 
release of biomass to the overlying water or to the 
atmosphere. (Rochester-PTT) 
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LONG-TIME CHEMICAL OBSERVATION OF 
FIFTEEN MOUNTAIN STREAMS IN CEN- 
TRAL EUROPE, 

Mainz Univ. (Germany, F.R.). Inst. fuer Zoologie. 
R. Rupprecht. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologi Verhandlungen 
I P, Vol. 23, No. 3, p 1313-1319, October 
1988. 3 fig, 15 ref. 


Descriptors: *Mountain streams, *Chemical prop- 
erties, *Water quality, *Acid rain effects, *Runoff, 
*Germany, Taunus Mountains, Hydrogen ion con- 
centration, Acidification, Water analysis, Streams, 
Drought, Chlorides, Iron, Sulfates, Conductivity. 


Some of the less polluted brooks of the Taunus 
Mountains (W. Germany) were studied using 
German Standard Methods for physical and chem- 
= Fifteen brooks were studied for 10 
ree other brooks were studied in addition in 
1985. ‘Tacs and precipitation were correlated 
and numerous chemical constituent concentrations 
were correlated with discharge. The thin soil layer 
has limited capacity for holding water and is quick- 
ly exhausted in dry periods. No important contri- 
bution is made by ground water. The chemical 
qualities of the water are determined largely by the 
nature of the soil through which the precipitation 
and the nature of the brook bed. When there 
is less surface water, the water seeping through the 
soil will have greater conductivity (autumn maxi- 
mum). The Taunus is unusual among similar areas 
in that the discharge minima come in autumn and 
not in summer. Comparison with early measure- 
ments from the Urselbach shows that the pH value 
has fallen by about 0.4 units since 1954, and the 
acid capacity also fell from 0.19 to 0.17 mo/cu m. 
In this period the total iron increased from 0.09 to 
0.23 mg/1, chloride increased from 5.8 to 21.8 mg/ 
1, and sulfate increased from 1-2 mg/I to 4.04 mg/1. 
(Rochester-PTT) 
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NATURAL EPILITHIC ALGAL COMMUNI- 

TIES IN’ FAST-FLOWING MOUNTAIN 

STREAMS AND RIVERS AND SOME MAN- 

INDUCED CHANGES, 

Innsbruck Univ. (Austria). Botanisches Inst. 

E. Rott, and P. Pfister. 

Internationale “ere fuer Theoretische und 
pr wandte imnologie. Verhandlungen 

AP, Vol. 2 No. 3, p 1320-1324, October 
1988, 3 tab, 13 ref. 


Descriptors: *Mountain streams, *Austria, *Algae, 
*Water pollution effects, Selective withdrawal, 
Species diversity, Nutrients, Ecological distribu- 
tion, Cyanophyta, Chlorophyta, Diatoms, Rhodo- 
phyta, Chrysophyta, Xanthophyta, Wastewater 
disposal, Hydrography, Water analysis, Chemical 
properties, Comparison studies. 


The algal communities of relatively unmodified 
streams and rivers were compared with those of 
rivers influenced by man. Four mountain streams 
in the Tyrolean Alps anu three lowland rivers of 
the Eastern Alps were the study areas. Hydro- 
graphic and physical and chemical data for these 
streams also are reported. The epilithic algae of the 
seven streams and rivers comprised 104 frequent 
species; most belonged to Cyanophyceae (44) and 
Diatomophyceae (40), with lesser numbers of 
Chlorophyceae (11), Rhodophyceae (5), Chryso- 
phyceae (2), and Xanthophyceae. Seven life forms 
of algae were recognized. The altitudinal differ- 
ences in algal communities within the natural sec- 
tions of the investigated streams showed at least 
three distinct zones: (1) an upper zone of crust- 
forming blue-green algae, (2) a lower zone charac- 
terized by the occurrence of Lemanea fluviatilis, 
and (3) a zone characterized by Cladophora glo- 
merata. Within the nutrient-limited systems, water 
abstraction and nutrient increase due to 
wastewater input had similar effects. Species diver- 
sity decreased. Some species that are highly adapt- 
ed to nutrient-poor fast-flowing conditions (e.g.. 
Chamaesiphon starmachii) disappeared _first, 
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whereas the abundance of some other species (e.g., 
Oscillatoria limosa, Pleurocapsa minor) increased. 
Lemanea was limited in one mountain river by 
heavy local wastewater input and in another case 
by drastic reduction in flow caused by water ab- 
straction. In one of the lowland streams, 
wastewater input caused the local limitation of 
biogenic carbonate deposition by epi-endolithic 
blue-green algae and in another lowland stream 
heavy wastewater discharge from paper mills 
caused a reduction in species diversity and a 
change from autotrophic to heterotrophic domi- 
nance of epilithic communities. (Rochester-PTT) 
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SEASONAL CHANGES IN PARTICULATE OR- 
GANIC CARBON AND NITROGEN IN THE 
RIVER AND DRAINAGE CHANNELS OF THE 
EBRO DELTA (N.E. SPAIN), 

Barcelona Univ. (Spain). = de Ecologia. 

N. Prat, I. Munoz, J. Camp, F. A. Comin, and J. R. 
Lucena. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1344-1349, October 
1988. 5 fig, 6 ref. CAYCIT Contract AC1684. 


Descriptors: *Agricultural runoff, *Plankton, *Es- 
tuarine environment, *Rivers, *Eutrophication, 
*Plankton, *Organic matter, *Spain, Nutrients, 
Ebro River, Ebro Delta, Lagoons, Particle size, 
Irrigation, Rice, Organic Carbon, Organic nitro- 
gen. 


A multidisciplinary project is being conducted in 
the area of the Ebro Delta (NE Spain) with the 
aim of improving knowledge of the interactions 
between marine and freshwater environments. 
Changes in particulate organic carbon (POC) and 
particulate organic nitrogen (PON) between Feb- 
ruary and October 1986 in the lower part of the 
Ebro River show that much of the transported 
material is in the ultrafine fraction (between 0.45 
and 0.50 micrometer). This is due to the growth of 
nanoplankton in these nutrient-rich waters. 
Summer concentrations were highest, with mean 
values of 1.63 mg/l POC and 0.11 mg/l PON. In 
the drainage channels of the delta area, which 
discharges to a marine bay or to a lagoon, the 
amounts of POC and PON in the water were 
higher than in the river in all seasons. Maximum 
inputs were in July due to higher coarse (C) POC 
and CPON contents of the water. Water passing 
through the lagoons had a lower CPOC + fine (F) 
POC and CPON + FPON when it was discharged 
to the marine bay as a result of sedimentation. A 
higher percentage of nutrients entering the Tan- 
cada Lagoon and ‘Els Alfacs’ marine bays could be 
explained by the particulate material discharged 
through drainage channels draining irrigated rice 
fields. (Rochester-PTT) 
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HONG KONG FRESHWATERS: SEASONAL 
INFLUENCES ON BENTHIC COMMUNITIES, 
Hong Kong Univ. Dept. of Zoology. 

D. Dudgeon. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1362-1366, October 
1988. 1 fig, 25 ref. 


Descriptors: *Hong Kong, *Seasonal variation, 
*Benthic fauna, *Rivers, *Water pollution effects, 
Agricultural wastes, Domestic wastes, Flushing, 
Snails, Shrimp, Aquatic insects, Life history stud- 
ies, Forest watersheds, Seasonal streams. 


Hong Kong has a seasonal climate; over 80% of 
the annual average of 2224.7 mm of rainfall occurs 
in the typhoon season between May and Septem- 
ber. Where bodies of water do not entirely dry out, 
the effect of the dry season on freshwater benthos 
is difficult to determine. The effects of seasonal 
changes in temperature and rainfall on the benthos 
in the Tai Po Kau forest stream were examined. In 
the Lam Tsuen River, the seasonal changes also 
affect the amount of pollution in the channel; in the 
wet season, domestic and agricultural wastes are 
flushed out rapidly, whereas in the dry season, 
pollution builds up (autumn and winter). Commu- 


nity changes associated with pollution shifted up 
downstream according to the incidence of seasonal 
rainfall. A diverse benthos became established 
when the river was flushed out during summer. 
The annual thermal range suitable for growth is 
large in Hong Kong freshwaters, but relatively 
low winter temperatures could influence growth 
and life cycle events. A clear role of temperature 
in life history of several members of the freshwater 
benthos (snails, shrimps, and insects). More needs 
to be known about the life histories of many spe- 
cies before apparent associations with temperature 
can be more firmly established. (Rochester-PTT) 
W89-08 187 


EXTINCTION AND RECOLONIZATION: 
PROCESSES REGULATING ZOOPLANKTON 
DYNAMICS IN A COOLING RESERVOIR, 
Savannah River Ecology Lab., Aiken, SC. 

B. E. Taylor, and D. L. Mahoney. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1536-1541, October 
1988. 4 fig, 6 ref. DOE Contract DE-AC-09- 
76SRO0-819. 


Descriptors: *Zooplankton, *Reservoirs, *South 
Carolina, *Water temperature, *Thermal pollution, 
*Water pollution effects, *Limnology, Cooling 
water, Nuclear reactors, Rotifers, Species similari- 
ty, Temporal variation, Population dynamics, 
Ecology, Savannah River Plant, Aquatic habitats. 


Processes regulating the dynamics in reservoirs 
may differ substantially from those operating in 
lakes or ponds. The zooplanktonic dynamics was 
studied in Pond C, a 57-ha precooling reservoir on 
the middle arm of Par Pond, a 1012-ha cooling 
reservoir for a nuclear reactor on the Savannah 
River Plant, near Aiken, South Carolina. The 
mean depth Pond C is about 2.5 m and water 
temperatures during summer at the outfall ranged 
from 55-57 C when the reactor was operating and 
winter temperatures were about 10 C. The reser- 
voir cooled rapidly when the reactor was shut 
down. Hot effluent creates a thermally extreme 
environment in Pond C. During most of the year, 
only the far ends of the coves are cool enough to 
support plankton when the reactor is operating. 
The upper thermal limits for zooplankton are 
around 45 C. Zooplankton populations quickly re- 
colonized the main channel when the reactor shut 
down. Two coves and a tributary canal supplied 
the colonists. Similarity indices suggest that the 
refuge coves were more important sources of colo- 
nists than was the canal. The rotifer Filinia longi- 
seta usually dominated the zooplankton. Its domi- 
nation appeared to depend on the length of the 
reactor shutdown period, with Filinia dominance 
depending on a schedule of shorter reactor shut- 
down periods. (Rochester-PTT) 
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ENCLOSURE EXPERIMENTS TO TEST EF- 
FECTS OF LOG STORAGE ON A LARGE SAL- 
MONID PRODUCING LAKE: WATER QUAL- 
ITY AND ZOOPLANKTON DENSITY, 

British Columbia Univ., Vancouver. 

For primary bibliographic entry see Field 4C. 
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FUNCTIONAL RESPONSES OF FRESHWA- 
TER PERIPHYTON TO SHORT SIMAZINE 
EXPOSURES, 

Manitoba Univ., Winnipeg. Dept. of Botany. 

L. G. Goldsborough, and G. G. C. Robinson. 
Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1586-1593, October 
1988. 3 fig, 1 tab, 23 ref. 


Descriptors: *Herbicides, *Toxicity, *Bioassay, 
*Periphyton, *Algae, *Herbicide resistance, 
*Canada, Simazine, Resistance, Marshes, Lake 
Manitoba, Photosynthesis, Radioactive tracers, 
Chlorophyll, Biomass, Plant growth. 


To determine whether herbicide resistance can be 


induced in natural marsh periphyton communities 
through short, acute exposures, two experiments 


166 


were conducted in which algal colonization of 
artificial substrata in littoral enclosures was moni- 
tored before and after additions of simazine (2- 
chloro-4,6-bis(ethylamino)-s-triazine). | Temporal 
changes in static sensitivity of autotrophic carbon 
fixation to the herbicide (ECS50, concentration 
yielding 50% reduction) within a simazine-treated 
enclosure were compared to those of an unper- 
turbed control. Cylindrical enclosures were con- 
structed in Delta Marsh, on the southern end of 
Lake Manitoba. Technical grade simazine 
(>97.7% active ingredient) was dispensed in a 
gauze sack sufficient to give approximately 1.0 
mg/I in the enclosure water volume (about 300 1) 
in the ‘H’ enclosure. The other enclosure was the 
control (‘C’) enclosure. Sample <ibstrates were 
removed from each enclosure and exposed in tubes 
to simazine concentrations from 0.1-5.0 mg/1 via a 
randomized incomplete block design. Carbon fixa- 
tion (C14) was determined over a 4-hr period at 
20-23 C and specific productivity (SP: carbon fixed 
per unit chlorophyll) was calculated. Except for 
one week, ECSO0 of control samples was not signifi- 
cantly different between the two series of experi- 
ments conducted. Periphyton community composi- 
tion differed markedly between the two series of 
experiments. No effect on algal biomass (i.e., chlo- 
rophyll-a level, photosynthetic rate, or total biovo- 
lume) was detected at 0.1 mg/I simazine, whereas 
growth at 1.0 and 5.0 mg/1 was 6-8% and 1-3% of 
an unmanipulated control, respectively. Rates of 
SP of periphyton — from the simazine-treat- 
ed enclosures generally were equal to or greater 
than a. rates of unmanipulated enclo- 
sures. Significant increases in ECS0 occurred only 
when simazine concentration was greater than 
about 0.8 mg/l. Resistance to simazine, once devel- 
oped, does not persist at herbicide levels less than 
0.8 mg/l. (Rochester-PTT) 

W89-08226 


TOXICITY OF SUSPENDED SEDIMENTS ON 
SELECTED FRESHWATER INVERTEBRATES, 
Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

C. M. Cooper. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1619-1625, October 
1988. 3 fig, 6 tab, 13 ref. 


Descriptors: *Suspended sediments, *Toxicity, 
*Macroinvertebrates, *Water pollution effects, 
Bioassay, Sponges, Bryozoans, Sardis Reservoir, 
Mississippi, Mortality, Turbidity. 


Controlled experiments were designed to estimate 
the toxicity of suspended sediments on three spe- 
cies of sessile invertebrates that commonly occur 
in aquatic systems. Two species, the sponge Tro- 
chospongilla horrida and the bryozoan Pectinatella 
magnifica, were collected from Sardis Reservoir in 
north Mississippi. The bryozoan Plumatella repens 
was abundant in the holding pond and readily 
colonized glass plates placed at 0.5 m depth. The 
suspended sediment dilution water used in all ex- 
periments was transported from a small pond 
(<0.5 ha) in nearby Panola County, Mississippi. 
Three sets of experiments, conducted in August 
and September, involved subjecting the test orga- 
nisms to different concentrations of — 
sediments. Each test was a refinement of the pre- 
ceding one. Overall, the three species of inverte- 
brates showed high rates of mortality when sub- 
jected to high concentrations of suspended sedi- 
ments, conditions which may exist during sustained 
rainfall-runoff from agriculture, mining, or con- 
struction. Colonies of Plumatella repens, which are 
not affected by low levels of pesticides or sewage, 
had 80-100% mortality when subjected to levels of 
suspended sediment in excess of 200 mg/l for 96 
hr. Sponges (T. horrida) had a 48-hr LCS0 of 1490 
mg/| and were quite predictable in their response 
to suspended sediments (p <0.01). This result was 
surprising in light of reports of their collection in 
water with 5,300 ppm turbidity. Zooids of the P. 
magnifica had a 96-hr LCSO of 700-750 mg/I in 
two separate experiments, but their behavior 
beyond that point was not predictable. (Rochester- 
PTT) 

W89-08230 





METHOD OF DETERMINING SUBCHRONIC 
| OF SUBSTANCES ON AQUATIC IN- 
Bayer AG., Leverkusen (Germany, F.R.). Um- 
rma aa 


. Caspers. 
Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1647-1651, October 
1988. 2 fig, 2 tab. 


Descriptors: *Bioindicators, *Bioassay, *Aquatic 
insects, *Toxicity, *Cooling water, Artificial wa- 
tercourses, Benthos, Emergence, Ammonium, Ger- 
many, Performance evaluation. 


A model system was developed for determining 
with bioindicators the effects of substances on 
aquatic invertebrates. The test system consists of 
an arena-shaped circular flow bath. Once the bath 
is filled with water, sediment, and thic 
organisms, it is possible to adjust the water tem 
ature, flow velocity and daytime/nighttime light 
rhythm in the circular flow bath to simulate the 
conditions at a icular location in the 
field. Changes i in the deve it cycle of macro- 
benthic species appeared to be the most suitable 
parameter tarey determining Fg harmful effects of 
substances. The first test runs, determined the 
effect of intermittent addition of ammonium ions 
pak the emergence rate of chironomids (19 spp.). 
Comparison of emergence rates during the control 
phase and the test phase led to the conclusion that 
hock loading of quantities of NH4(+) exceeding 
the emission thresholds i in the cooling water dis- 
charged by Bayer AG (West Germany) a no 
negative effect on the sensitive parameter ‘s' 
of aquatic insect emergence.’ (Roches terPTT) 
W89-08234 


EFFECT OF HEAVY METALS (HG, CD, CU, 
AND FE) ON TWO SPECIES OF CRUSTACEAN 
ISOPODS, ASELLUS AQUATICUS (L.) AND 
PROASELLUS COXALIS DOLLF., 

Naples Univ. (Italy). Dipt. Genetica, Biologia 
Generale e Molecolare. 

L. Migliore, and M. de Nicola Giudici. 
—— Mer = fuer Theoretische = 


ew: imnologie. Verhandlun 
IVELAP. Vol. 2 No. 3, p 1655-1659, October 
1988. 2 fig, 1 tab, 16 ref. 


Descriptors: *Isopods, *Heavy metals, *Water pol- 
lution effects, » Mercury, Cadmium, Iron, 
Mortality, Life istory studies, Reproduction, 
Comparison studies. 


An attempt was made to compare the sensitivity of 
Asellus aquaticus (L.) and Proasellus coxalis Dollf. 
(freshwater isopods) to heavy metals. Females, 
males, and juveniles (1 day old) were bred in 
solution of one of four metals (Hg or Cu chlorides 
or Cd or Fe sulfates). The persistence of these 
species is related directly to their sensitivity to 
pollution. The sensitivity of A. aquaticus and P. 
coxalis to Hg, Cd, Cu, and Fe in the concentration 
range between 0.01 and 15 mg/I was high and the 
order of toxicity was Hg > Cd > Cu > Fe. 
Juveniles were more sensitive than adults, which 
was ——— evident at low concentrations. No 
signi it differences were apparent between 
sexes except for Cd, to which females were mark- 
edly jess sensitive than males. Comparing the sensi- 
tivity of the two species to two different concen- 
trations each of Hg, Cd, and Cu (0.01 mg/I and 1 
mg/1) led to the following observations: (1) both 
species show the same sensitivity to Cd at both 
concentrations; (2) compared to A. aquaticus, P. 
coxalis is less sensitive to the lower Hg concentra- 
tion and more sensitive to the higher Cd concen- 
tration; and (3) juveniles are particularly sensitive 
to the lower Cd concentration. The sensitivity of 
both species to Hg and Fe showed a positive 
relation between dose and effect that was not 
evident for Cd and Cu over the ranges 0.01-1 mg/l 
and 0.05-5 mg/l, respectively. It is concluded that 
A. aquaticus and P. coxalis are highly sensitive to 
heavy metals and, due to the key role played by 
these species in freshwater food chains, the effect 
of the metals will affect indirectly the community 
structure. (See also W89-08237) (Rochester-PTT) 
W89-08236 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


LONG TERM EFFECT OF CADMIUM OR 

COPPER ON ASELLUS AQUATICUS (L.) 

(CRUSTACEA, ISOPODA), 

Naples Univ. (Italy). Dipt. Genetica, Biologia 

Generale e Molecolare. 

M. de Nicola Giudici, and L. Migliore. 

Internationale Vereinigung fuer Theoretische und 

“ ewandte Limnologie. Verhandlun 

AP, Vol. 23, No. 3, p 1660-1662, October 

1988. 2 fig, 3 ref. 


Descriptors: *Isopods, *Heavy metals, *Water pol- 
lution effects, , Cadmium, Iron, Mi ity, 
Growth, Life history studies, Reproduction, Com- 
parison studies, Development, Embryology. 


The effect of cadmium or copper on female surviv- 
al and birth rate in Asellus aquaticus (isopod) were 
a The growth rate of juveniles bred 
contamination also was determined. 
+ females were bread in 5 micro- 
somal Ca er u solution; after 30 days death rate 
and number of juveniles born per female were 
determined. Nominal concentrations of CdSO4 and 
CuCl2 were used. The effect of 5 microgram/1 Cu 
on juvenile growth was observed in three experi- 
mental groups: metal treatment during embryonic 
development (E+J-), during juvenile development 
(E-J+), or during both embryonic and juvenile 
development (E+J+). Body size increase in these 
groups was compared with controls (E-J-). the 
death rate of embryo-bearing females was 53% 
under Cd treatment and 15% under Cu treatment, 
ae to a control death rate of 5.88%. The 
control vs cadmium was statistically 
significant (Chi-square = 8.33; p < 0.001). The 
birth rate as mean number of juveniles born per 
female bred in the presence of Cd or Cu was 
significantly reduced by Cd treatment (F=7.325; p 
< 0.005), whereas no significant difference was 
seen between Cu and control (F =0.048). Cu treat- 
ment during embryonic development (E+J-) re- 
duced = only up to the 45th day, after 
which no differences from controls were t. 
In contrast, Cu treatment during juvenile ps ome 
ment (E-J+) or during both embryonic and juve- 
nile development (E+J+) seniteanty af a 
the growth rate; body size of 
impressively lower than rode ase at by oy 45th, coth, 
and 90th days of life. These results show that a low 
level of Cu contamination, apparently ineffective 
(as measured by female survival and birth rate) 
may actually be dangerous to particular stages of 
the life-cycle of A. aquaticus. (See also W89- 
08236) (Rochester-PTT) 
W89-08237 


HETEROTROPHIC BACTERIAL ACTIVITY 


TECHNI 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 
For primary bibliographic entry see Field 7B. 
W89-08238 


5D. Waste Treatment Processes 


CITY S =. PASO GROUND WATER RE- 


CHARGE PROJECT, 

Parkhill, Smith and Cooper, Inc., El Paso, TX. 
D. B. Knorr. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 87-101, 6 fig, 5 tab. 


Descriptors: *Water reuse, *Texas, *Groundwater 
recharge, *Municipal wastewater, *Wastewater 
treatment, *Reclaimed water, *Water law, El 
Paso, Potable water, Monitoring, Injection wells, 
Chlorination, Filtration, Ozonation, Clarification. 


The Hueco Bolson Recharge Project began oper- 
ation in El Paso, Texas, in May 1985. The project 
uses the Fred Hervey Water Reclamation Plant to 
treat wastewater effluent for recharge into the 


167 


Hueco Bolson aquifer. The wastewater collected in 
the northeast area of the city is pumped to the 
treatment plant and subsequently to the injection 
well system. The water is injected directly into the 
fresh water of the Hueco Bolson between existing 
production wells. No special treatment of water 
produced from the Bolson after recharge is 
planned. Chlorination will be provided prior to the 
water being released into the city’s distribution 
system. The Fred Hervey Plant uses technology 
originally developed to treat industrial wastewater 
to produce water meeting drinking water stand- 
ards. The discharge permit from the Texas Water 
Commission requires the monitoring of 23 param- 
Sate, a ne seein aaen aes on seam of 

these parameters. Two parallel 5 million gallon per 
day treatment trains with a treatment proc- 


ess are used to achieve the required treatment 
level. ce See ee ietete ereaien, Sag 
ting, primary clarification, flow equalization, two- 
stage PACT — lime treatment, ——- 


sated antonio iaakeiae ad ose 
ee ee ee ein 
a cae ale ae, 
aquifer recharge 
Soaks (See choo W29-07121) (rlomatend PIT 
'W89-07129 


PAPERS FOR AND SUMMARY OF A WORK- 
SHOP ON GROUNDWATER RESOURCES 
AND CONTAMINATION IN THE UNITED 
STATES. 

National Science Foundation, Washington, DC. 
Div. of Policy Research and Analysis. 

For primary bibliographic entry see Field 5B. 
W89-07141 


PREPRINTS PAPERS PRESENTED AT 
THE 194TH acs NATIONAL MEETING. 

New LA. August 30 - September 4, 1987. 
Vol. 27, No. 2. Division of Environmental Chemis- 
try, American Chemical Society, Washington, DC. 
1987. 892p. 


Descri *Chemical properties, *Path of 

ants, Seueuaien *Fate of Bi a= ® fur, 
*Leaching, ‘*Drinking water, *Aluminum, 
Wastewater treatment, *Hazardous wastes, Pesti- 
cides, Decontamination, Trace metals, Water pol- 
lution sources. 


waste treatment, (4) effects 

of on-shore industrial activities on marine environ- 
ments in the Gulf of Mexico, (5) drinking-water 
cancer im- 


i managemen z 
of drinking water treatment, and (10) bioavailabi- 
lity of trace metals. Some of the participants repre- 
= an interdisciplinary combination of specialities 
, environmental engineering, genetic 
engincering. and microbiology. Among other ob- 
jectives, the symposia strive to improve informa- 
tion exchange on developments between the aca- 
demic, private and federal sectors. Results of cur- 
rent research by analytical chemists, toxicologists, 
biochemists, and other environmental scientists 
also are presented. (See W89-07235 thru W89- 
07409) (Miller-PTT) 
W89-07234 


BIOAUGMENTATION AND BIODEGRADA- 
TION OF ORGANIC POLLUTANTS, 

Standard Oil Co. (Ohio), Cleveland. Research 
Center. 

H. A. Kobayashi. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 35-36. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Microorganisms, *Biode- 
radation, *Organic wastes, *Genetic engineering, 
ymposia, Bioaugmentation. 


Bioaugmentation, the addition of selected microor- 
ganisms to enhance the cost effective treatment of 
wastes, wastewaters and environmental contamina- 
tion, is discussed. The issue in question is the value 
of widespread application of non-site-specific prep- 
arations of selected microorganisms. Arguments 
poner abiquity of organisms and interspecies 
are y used against the need 

for bioaugmentation. There are, on the other hand, 
reports of successful application of bioaugmenta- 
tion. The simple approach of bioaugmentation with 
selected mutants alone may not be an adequate 
complement to traditional biotreatment. On the 
basis of current developments in microbiology, 
there are a number of approaches to improve 
bioaugmentation. An example would be to take 
advantage of ecological associations such as syn- 
trophy, fortuitous metabolism, and cometabolism 
to deal with recalcitrance, low concentrations, and 
problem metabolites. This can mean addition of 
appropriate secondary substrates to support fortui- 
tous metabolism and cometabolism. This can also 
mean providing microbial communities instead of 
only selected mutants. An example would be that 
of combining anaerobic and aerobic microbial 
communities. Another approach would be to apply 
recombinant deoxyribonucleic acid genetic engi- 
neering techniques. Some ible applications are 
that of improving the stability traits found in plas- 
mids, and providing means to introduce ‘suicide’ 
capabilities into mutants. Bioaugmentation appears 
to be a potentially useful means to improve bio- 
treatment technology. (See also W89-07234) 
(Miller-PTT) 

W89-07241 





TOXIC CHEMICALS, ANAEROBIC FATE AND 
TRANSFORMATION, 

New York Univ. Medical Center, NY. Dept. of 
Microbiology. 

L. Y. Young. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 37-38. 


Descriptors: *Path of pollutants, *Waste treatment, 
*Wastewater treatment, *Fate of pollutants, *Bio- 
degradation, *Aromatic compounds, *Anaerobic 
conditions, Phenols, Microbiological studies, Sym- 
posia, Toxicity. 


The manner in which aromatic chemicals can be 
anaerobically biodegraded has been examined 
under methanogenic (in which carbonate is the 
electron acceptor) and denitrifying (in which ni- 
trate is the electron acceptor) conditions with sev- 
eral compounds selected for detailed discussion. 
Substituted aromatic compounds examined under 
methanogenic conditions include chlorinated ben- 
zoates, chlorinated phenols, amino-benzoates, 
nitro-phenols, and sucthyl-phonols. Although me- 
tabolism has been reported for all categories, deg- 
radation is not always complete. Pathways for 
degradation of a number of compounds have been 
suggested. Initial studies indicated that degradation 
of a selection of aromatic compounds, including p- 
cresol, takes place under dentrifying conditions. 
Degradation was not complete for all compounds. 
Rapid and complete metabolism of p-cresol was 
readily obtained in enrichments. Upon isolation of 
the — responsible, it was observed that 
two different species are required for the complete 
metabolism of p-cresol. The organism which medi- 
ates the metabolism of p-cresol to p-hydroxyben- 
zoate was determined to be a facultative anaerobe. 
Under anaerobic conditions, p-cresol metabolism 
was dependent on nitrate reduction. Transforma- 
tion of p-cresol to p-hydroxybenzoate is stoichio- 
metric, as is the metabolism of p-cresol and the 
reduction of nitrate. The nitrate is quantitatively 
reduced to nitrogen gas. The metabolism of p- 
cresol to p-hydroxybenzoate proceeds through p- 
hydroxybenzylalcohol and p-hydroxybenzalde- 
hyde. This pathway, then, constitutes an anaerobic 
oxidation mechanism for the metabolism of this 
aromatic compound. In addition, the organism me- 


diating the pathway appears to gain no carbon 
from the metabolism. Thus, continued metabolism 
is dependent on the activity of the second orga- 
nism which metabolizes the aromatic ring. Evi- 
dence from mixed culture studies by other suggest 
that this anaerobic oxidation pathway for p-cresol 
may not be limited to denitrifying conditions but is 
also observed under sulfate reducing conditions. 
Furthermore, evidence from laboratory column 
studies suggest that other xenobiotic compounds 
may also undergo similar mechanisms of degrada- 
tion under denitrifying conditions. (See also W89- 
07234) (Miller-PTT) 

W89-07242 


POTENTIAL FOR GENETIC ENHANCEMENT 
OF eet PROCESSES USED IN 
WASTEWATER TREATMENT, 

Standard Oil Co. (Ohio), Cleveland. Research 
Center. 

J. R. Y. Rawson, and T. G. Kinzy. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 39-40. 


Descriptors: *Bacterial physiology, *Biotransfor- 
mation, *Wastewater treatment, ‘*Biological 
wastewater treatment, *Bacteria, *Biochemistry, 
Biotechnology, Symposia, Genetic engineering. 


The ability to genetically alter bacterial processes 
used in waste treatment is discussed. New genetic 
techniques offer several approaches for developing 
and/or improving bacterial metabolic pathways 
for waste treatment. Several studies can be used 
for achieving these objectives: (1) restructuring 
existing biochemical pathways, (2) establishing 
new biochemical pathways by combining parts of 
different pathways, (3) altering the genetic regula- 
tory elements of a biochemical pathway, and (4) 
redesigning genes so that they encode enzymes 
with unique properties. Actual modification of the 
properties of an enzyme represents the most direct 
and sophisticated genetic alteration possible. This 
can be undertaken by using classica! chemical or in 
vitro site directed mutagenesis. These genetic tech- 
niques are directly applicable to modifying any 
bacterial system used in waste treatment. Howev- 
er, two requirements must be met before they can 
be applied to such processes: (1) the biochemical 
events that are taking place and the genes that 
control these processes must be thoroughly under- 
stood, and (2) a selection mechanism must be avail- 
able for identifying the new biochemical pathway. 
(See also W89-07234) (Miller-PTT) 
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USE OF SUBMERGED AEROBIC BIOFILM 
PROCESSES FOR DEGRADATION OF HALO- 
GENATED ORGANIC COMPOUNDS, 

em State Univ., Corvallis. Dept. of "Civil Engi- 


3W Wonds, K. Williamson, R. Ely, K. Gardner, and 
P. Defarges. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 41-44, 5 fig, 3 ref. 


Descriptors: *Aerobic treatment, *Wastewater 
treatment, *Biodegradation, *Organic compounds, 
*Chlorinated hydrocarbons, *Aromatic com- 
pounds, Phenols, Submerged aerobic biofilm, Sym- 
posia, Methane bacteria. 


Submerged aerobic biofilm reactors were used to 
successfully degrade chlorinated organic com- 
pounds including chlorinated phenols, chlorinated 
nitrobenzenes, chloroform, and dichloromethane. 
Submerged aerobic biofilm reactors are unique in 
that the biofilm is grown on a gas permeable 
membrane. Gases are provided to the base of the 
biofilm by diffusion through the permeable sup- 

port. By controlling the conditions in the bulk 
fiquia and supplying appropriate gases through the 
gas permeable membrane, a range of environmen- 
tal conditions supported the growth of microorga- 
nisms which are most likely to participate in the 
degradation of the compounds of interest. The 
submerged aerobic biofilm reactor was operated in 


two ways: (1) to enhance biodegradation of a 
group of halogenated model aromatic compounds, 
and (2) to support the growth of methane oxidizing 
bacteria for the degradation of chlorinated low 
molecular weight solvents. ration in batch and 
continuous flow models with an anaerobic bulk 
liquid and oxygen provided at the membrane sup- 
port resulted in removal of 2,3-dichlorophenol, 2,4- 
dichlorophenol, 2. eee 3,5-dichloron- 
itrobenzene, and 2,4-di mitre Dich- 
loromethane, chloroform and carbon tetrachloride 
were added to the bulk liquid phase of the reactor 
at the initial concentrations of 11, 10 and 20 micro- 
moles per liter, respectively. A mass balance was 
performed on each compound by measuring con- 
centrations in the liquid phase, headspace, and 
effluent gas on the exterior of the membrane. Re- 
sults were observed for chloroform while carbon 
tetrachloride was not significantly degraded. Al- 
though rapid removal from the liquid phase was 
observed for dichloromethane, much of the initial 
removal was due to volatilization into the head- 
space or diffusion through the gas le mem- 
brane. After 164 hours, the concentration of dich- 
loromethane, in both the headspace and liquid 
phase of the reactor, was negligible. While some of 
the dichloromethane was lost to the reactor 
through diffusion through the Goretex membrane, 
biodegradation was responsible for the majority of 
dichloromethane removal. (See also W89-07234) 
(Miller-PTT) 
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FATES AND STABILITY OF BIOAUGMENTA- 
TION PRODUCTS IN NATURAL AND 
NEERED ECOSY: 


ENGI- 


‘STEMS, 
Michigan Univ., Ann Arbor. Dept. of Civil Engi- 
neering. 
R. B. Kapuscinski. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American ical So- 
ciety, Washington, DC. 1987. p. 45-46. 


Descriptors: *Microbiological studies, *Biodegra- 
dation, *Wastewater treatment, *Fate of pollut- 
ants, *Biological wastewater treatment, *Ecosys- 
tems, *Microorganisms, *Bioaugmentation, Sym- 
posia. 


The fates and stability of whole-cell products 
added to contaminated ecosystems and systems for 
wastewater treatment is discussed for the purpose 
of enhancing the transformation of potentially haz- 
ardous organic molecules. The central theme is 
that mere addition of whole-cells into a natural 
(but contaminated) or engineered ecosystem does 
not guarantee that the augmenting eo will 
become a predominant or even active population 
in situ. Published reports of controlled experiments 
on bioaugmentation which suggest mixed success 
from whole-cell additions are reviewed and sum- 
marized. Additionally, there is a more abundant 
literature concerning other artificial introductions 
of microbial populations which also supports this 
theme. Specific examples of the release of live 
microorganisms into the environment include the 
introduction of nitrogen-fixing Rhizobium sp. to 
soils to promote nodulation of leguminous plants, 
of specific bacteria for biological control of agri- 
cultural diseases or pests, and of pathogenic bacte- 
ria into surface waters and soils via discharged 
wastewaters and sludges. Ecological studies of 
such introductions into natural ecosystems indicate 
that abiotic environmental, natural attrition proc- 
esses, and microbial interactions, such as predation, 
antagonism and competition, can greatly influence 
the distribution, abundance and _physiologi 
status of the added populations. (See also W89- 
07234) (Miller-PTT) 
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REACTOR CONSIDERATIONS IN THE USE 
OF BIOAUGMENTATION IN BIOLOGICAL 
TREATMENT, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

B. E. Rittman. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 





Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 47-49. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Microorganisms, *Bacte- 
ria, *Bioaugmentation, Bioreactors, Design crite- 
ria, Symposia. 


Bioaugmentation, defined as the addition of spe- 
cially selected microorganisms to a_ biological 
treatment process for the purpose of improving 
overall performance or allowing a specialized reac- 
tion to occur, is discussed. The bioaugmentation 
material is added to a biological reactor that has 
normal inputs of wastes and any microorganisms 
indigenous to the wastes and the surrounding envi- 
ronment. The implications of the this definition are 
threefold. First, the reactor design and operating 
conditions must be appropriate for the proliferation 
and accumulation of the added strains, if they are 
to accumulate to a significant biomass in the reac- 
tor. Second, the input of the indigenous strains of 
bacteria sets up a competition between indigenous 
strains and the added strains. For the added strains 
to become a significant fraction of the active bio- 
mass in the reactor, they must be able to compete 
with indigenous strains for common nutrients, such 
as electron donors and acceptors. Third, the nature 
of the reactor design and operation strongly affects 
the competition. Thus, competition between two 
strains may cause one strain to be eliminated or 
held to a minimum concentration in a reactor that 
accentuates competition, while they may coexist in 
a reactor that does not accentuate competition. 
Quantitative analyses are provided on the effects of 
bioaugmentation on overall performance and on 
the specific use of a xenobiotic compound when 
the genes for its degradation must be supplied on a 
plasmid. The results form the basis for evaluating 
the effectiveness of a bioaugmentation strategy. 
aah [e. (Miller-PTT) 


EXPERIENCES WITH LIQUID MIXED CUL- 


C; " - - 
F. Horsfall, Y. Hung, and S. A. Zachopoulos. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 


Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 50-53, 3 fig. 


Descriptors: *Cultures, *Bacteria, *Wastewater 
treatment, *Municipal wastewater, *Activated 
sludge, Industrial wastewater, Nitrification, Sym- 
posia. 


Controversy over the efficacy of the addition of 
specific selected bacteria to the influent or func- 
tioning processes of municipal/industrial 
wastewater treatment plants is discussed. The con- 
troversy is approached scientifically by evaluating 
the performance of laboratory scale activated 
sludge parallel reactors. Six continuous flow reac- 
tors with one set of three augmented with a liquid 

ial suspension, and the other set of three 
acting as control reactors, were operated at each of 
six, twelve and twenty-four hour hydraulic deten- 
tion times. The rates of removal of total organic 

, Chemical oxygen demand, and ammonia 
nitrogen along with the rates of production of 
mixed liquor volatile suspended solids and nitrate 
nitrogen were determined. Sludge age and influent 
total organic carbon were varied during the 90 day 
experimental periods. Data were collected for at 
least sixty days after three sludge age periods to 
ensure that steady state kinetics were occurring. 
Activated sludge from the continuous flow reac- 
tors was then used in parallel batch reactors to 
determine total organic carbon, chemical oxygen 
demand, and nitrate nitrogen removal rates and 
mixed liquor volatile suspended solids and nitrate 
nitrogen production rates during short retention 
times of four hours or less. It is concluded that 
bacterial saguentation of biological municipal/in- 
dustrial wastewater treatment can be beneficial by 
increasing the rate of removal of organic substrate, 
reducing the amount of biological solids produced, 
enhancing nitrification and as consistent 
bacterial seed for the mixed liquor. (See also W89- 
07234) (Miller-PTT) 
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W89-07247 


PERFORMANCE OF BIOAUGMENTATION 
PRODUCTS IN ENGINEERED AEROBIC 
WASTEWATER TREATMENT SYSTEMS, 
National Sanitation Foundation, Ana Arbor, MI. 
H. H. Tabak, R. B. Kapuscinski, and R. V. 
Herman. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 123-124, EPA 
Cooperative Agreement CR 811884-01-1. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Aerobic treatment, *Ac- 
tivated sludge process, *Bioaugmentation, Phenol. 


Reports of field and bench studies evaluating 
bioaugmentation product performance are re- 
viewed. Results of bench studies conducted at the 
National Sanitation Foundation are also reviewed. 
Two products claiming reduced sludge production 
and two products claiming enhanced substrate oxi- 
dation were evaluated in completely mixed contin- 
uous flow activated sludge reactors. Triplicate re- 
actors for both product addition and controls were 
run parallel at four day mean cell residence times. 
Reactors were operated for at least three mean cell 
residence times beyond steady state. Three samples 
were collected for each mean cell residence time 
iod. Each product was tested with two in- 
uents, synthetic waste and real waste. for prod- 
ucts making claims of enhanced oxidation of spe- 
cific substrate, the waste was supplemented with 
phenol and trichlorophenol. These specific sub- 
strates were added as spikes to unclaimed biomass 
After a period of acclimation, the reactors were 
spiked again. Response to peak load of acclimated 
biomass with and without bioaugmentation prod- 
uct was measured. There were no discernible dif- 
ferences in performance of reactors receiving 
bioaugmentation products and phenol and trichlor- 
ophenol. Acclimation did oe biomass response to 
peak loads for both control and product dosed 
reactors. (See also W89-07234) (Miller-PTT) 
W89-07266 


ELECTROLYTIC RESPIROMETRY BIODE- 
GRADATION APPROACH TO EVALUATE 
THE BIOACTIVITY OF MICROBIAL CON- 
SORTIA AND BIOCATALYTIC COMMERCIAL 
PRODUCTS USED FOR SUBSTRATE OXIDA- 
TION, 

Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

H. H. Tabak, R. V. Herman, and G. E. Bellen. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 125-127. 


Descriptors: *Biological oxygen demand, *Measur- 
ing instruments, *Microbial degradation, *Cata- 
lysts, *Fate of pollutants, *Biodegradation, Oxida- 
tion, Toxicity, Priority pollutants, Respirometers. 


Electrolytic respirometry in biodegradation studies 
is discussed as a suitable experimental method for 
measuring the biodegradability and bi tion 
rates of toxic priority pollutants. Inter-laboratory 
comparison studies were conducted using a Voith, 
Sapromat B-12 respirometer to measure the biode- 
gradability of selected non-inhibitory, non-adsorb- 
ing compounds. The percent biodegradation data 
based on both the biochemical oxygen demand/ 
theoretical oxygen demand ratios and on the per- 
cent of dissolved organic carbon removed, are 
reported for six test compounds: (1) tetrahydrofu- 
ran, (2) hexamine, (3) pentaerythritol, (4) 1-naph- 
thol, (5) sodium benzene sulphinate, and (6) thiog- 
lycolic acid as well as the biodegradable reference 
compound, aniline. All compounds, except hexa- 
mine and thioglycolic acid, were observed to be 
easily biodegradable because they showed a high 
level of oxygen uptake within 10 days after the 
observed level of biodegradation first exceeded 10 
percent of the theoretical oxygen demand. Biokine- 
tic equations were developed from oxygen uptake 
curves. In these equations, the growth rate of 
microbial biomass is related to the rate of test 
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compound disappearance from solution. Using 
these equations, straight lines expressing the expo- 
nential, declining and endogenous phases of the 
curve were developed. The specific growth rate 
constants of the exponential phase and the declin- 
ing growth phase were determined from all slopes 
of the respective exponential and declining growth 
phase lines and the acclimation time values and the 
time values for the initiation and the termination of 
the declining growth phase for the test com- 
pounds, aniline and aniline/test compound mix- 
tures were generated. The report includes respiro- 
metric studies to measure the biodegradabilty and 
develop biodegradation and microbial inhibition 
kinetics data for benzene and its alkyl, chloro- and 
nitro-derivatives. Benzene, toluene, ethyl benzene 
and the o-, m- and p-xylenes were observed to be 
easily ‘biodegradable at 100 mg/l concentration 
levels in media seeded with 30 microg/1 of any 
biomass. Absence of bioactivity and acclimation of 
sludge microbiota is reported on the three chloro- 
— at concentration levels of 100 mg/I in the 
‘espirometric culture systems. (See also W89- 
07234) (Miller-PTT) 
W89-07267 


BIODEGRADATION OF SUBSTITUTED 2-NI- 
TROPHENOLS BY PSEUDOMONAS PUTIDA 


B2, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 5B. 
W89-07287 


DEVELOPMENT OF A WASTE TRACKING 
SYSTEM FOR PLANNING AND ANALYSIS OF 
LARGE SCALE LEACHING EXPERIMENTS, 
Oak Ridge National Lab., TN. 

A. L. Rivera, and R. K. Genung. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 254-255, DEO 
contract DE-ACOS5-840R21400. 


Descriptors: *Systems analysis, *Path of pollut- 
ants, *Waste disposal, *Leaching, *Waste manage- 
ment, Wasivs, Chemical fixation-solidification 
system, Fate of pollutants. 


Technological considerations are integrated into a 
total systems approach and the leaching aspects of 
the waste are evaluated as a design or functional 
requirement of a waste management system. In the 
ee Se ee 2 ee eS 
approach to selecting a ge he 
tion-eolid ication system is proposed. This 
proach is based on four basic steps: (1) definition of 
the problem and collection of data on the impor- 
tant design parameters and waste system consider- 
ations, (2) analysis of data and comparison with 
past experience, if any, (3) alternative process test- 
ing or demonstrations, and (4) regulatory interac- 
tion and approval. A common approach in evaluat- 
ing a chemical fixation-solidification system is to 
consider the interaction pat the waste, process tech- 
nology, disposal unit, and disposal site, and to 
ignore problems associated with the sources from 
which the waste will come. While waste genera- 
tion factors usually affect cost, they can sometimes 
dictate the choice of the chemical fixation-solidifi- 
cation system or the disposal site and even deter- 
mine whether chemical _fixation-solidification 
system technology is the proper approach. Waste 
characterization is the cornerstone in the definition 
of the problem. The waste properties to consider 
for a chemical fixation-solidification system are 
toxicity, medium, physical properties, c’ 
properties, and the operating hazards. Waste char- 
acterization is of primary importance in establish- 
ing the toxicity of the waste and the need for a 
chemical fixation-solidification system. The toxic 
components of the waste can be described as either 
leachable or nonleachable, depending on the leach- 
ing test and leachant being applied. Generally, the 
leachable portion of the toxic components is con- 
sidered of most concern. However, the nonsoluble 
components could represent a potential hazard if 
(1) the actual leaching conditions in the environ- 
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ment are not the same as those evaluated in the 
pane” (2) the waste conditions change, and 
(3) modifications are made in the disposal oper- 
ation. The performance goals and confidence 
levels for the waste disposal system are demon- 
strated in cooperation with the regulatory commu- 
nity. (See also W89-07234) (Miller-PTT) 
W89-07290 


SOME LIPOPHILES FORMED IN THE 
CHLORINATION OF PULP LIGNIN AND 
HUMIC ACIDS, 

Svenska Traeforskningsi Stockholm. 
A. B. McKague, and K. P. Kringstad. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, see, DC. 1987. p. 493-496, 2 fig, 2 
tab, 12 ref. 





Descriptors: *Wastewater treatment, *Path of Pol- 
lutants, *Chemical reactions, *Chlorination, 
*Humic acids, *Pulp wastes, Lignin, Lipophiles, 
Chromatography, Water treatment, Mutagenicity, 
Bioaccumulation, Symposia. 


The identification, chemical and lipophilic proper- 
ties of some new chlorinated furanones which have 
been isolated from pulp and humic acid chlorina- 
tion liquors are reported. A —— procedure 
incorporating recently developed techniques was 
used for the concentration and identification of 
lipophilic compounds in the spent chlorination 
liquor from bleached kraft pulp. This consisted of 
reverse phase high jormance thin layer chroma- 
tography which allows a rapid fractionation of 
compounds according to their degree of lipophili- 
city. The technique is known to correlate well 
with the octanol/water shake flask method for 
estimating partition coefficients (Pow-values) for 
organic chemicals. Material of equal or greater 
lipophilicity than the reference substance, benzo- 
phenone (known to have a log Pow-value of 3.18) 
was extracted from the plates. The extracted com- 
pounds were analyzed by gas chromatography 
using an electron capture detector and by gas 
chromatography mass spectrometry. In the case of 
the very complex mixtures, additional fractionation 
was performed on silica gel. Analysis by gas chro- 
matography/electron capture detector of the ex- 
tracts indicated in the presence of a number of 
chlorinated compounds. In successive gas chroma- 
tography/mass metry analysis, molecular 
ion isotope and fragmentation patterns confirmed 
there were at least 20 chlorinated compounds. 
Based on the mass tra of these, investigations 
to synthesize and c terize the various com- 
pounds were begun. So far, a number of interesting 
chlorinated cyclic compounds have been identi- 
fied. An investigation of the lipophilic and muta- 
genic properties was carried out. It can be con- 
cluded that the compounds have potential for 
bioaccumulation. (See also W89-07234) (Miller- 


PTT) 
W89-07328 


MICROBIAL METABOLISM OF DIMETHYL 
SULFID 


Technische Hogeschool Delft (Netherlands). Dept. 
of Microbiology and Enzymology. 

G. M. H. Suylen, P. J. Large, and J. G. Kuenen. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
-_ Washington, DC. 1987. p. 510-512, 1 fig, 2 
tab. 


Descriptors: *Microbial degradation, *Metabolism, 
*Wastewater treatment, *Sulfur compounds, *Mi- 
crobiological studies, *Cultures, *Metabolism, Res- 
piration, Dimethyl sulfide, Symposia. 


The feasibility of microbial detoxification of di- 
methyl sulfide (DMS) was investigated. To cir- 
cumvent toxicity problems with DMS, dimethyl 
sulfoxide (DMSO) was used as the sole carbon and 
energy source in a chemostat enrichment. Hypho- 
microbium EG was isolated, an obligate methylo- 
troph able to grow on DMS, from the obtained 
culture. The physiology and enzymology of this 
bacterium were studied. Experiments in which the 


concentration dependent effect of DMS, methyl 
mercaptan (MM) and sulfide on the respiration of 
the intermediates of the DMSO metabolic pathway 
by Hyphomicrobium EG was determined, indicat- 
ed that the toxicity of these compounds is probably 
in the following order: methyl mercaptan > sul- 
fide > DMS. Hyphomicrobium EG had been iso- 
lated from a sample obtained from a fixed bed 
reactor used for the removal of DMS, MM and 
sulfide from waste water. At higher loading rates, 
this treatment system oecame increasingly less ef- 
fective, in particular for DMS removal. In view of 
the toxicity of these compounds, it seems obvious 
that for an effective purification of DMS-contain- 
ing waste water, DMS should be administered at 
such a rate that the organism can keep its concen- 
tration limiting. This condition is not likely to be 
met in a fixed bed reactor, but rather in a mixed 
reactor system. (See also W89-07234) (Miller-PTT) 
W89-07330 


SENSITIZED PHOTOOXIDATION OF BRO- 
MACIL: PILOT, BENCH, AND LABORATORY 
SCALE STUDIES, 

Tennessee Technological Univ., Cookeville. 
Center for the Management, Utilization and Pro- 
tection of Water Resources. 

T. N. Eisenberg, E. J. Middlebrooks, and V. D. 
Adams. 


IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 521-524, 1 tab, 9 
ref. 


Descriptors: *Herbicides, *Secondary wastewater, 
*Photooxidation, *Wastewater treatment, *Oxida- 
tion, *Effluents, *Degradation, Pilot plants, Bro- 
macil, Methylene Blue, Symposia. 


Because the sensitized photooxidation of bromacil 
has proved to be effective in small scale laboratory 
studies, information on the design of a full-scale 
sensitized photo-oxidation system was collected. 
Bromacil added to secondary treated effluent was 
used in the investigation. Bench scale studies were 
performed initially to determine the efficiency of 
sensitized photooxidation in the degradation of 
bromacil under varying operating conditions. 
Based on the results of the bench scale studies, a 
pilot scale plant was constructed. Results from the 
bench and pilot scale studies showed that sensi- 
tized photooxidation was effective for detoxifica- 
tion of bromacil in full scale systems. Degradation 
of bromacil was directly related to percent ioniza- 
tion, and both were dependent on pH value. A pH 
value above 9 was necessary to ensure maximum 
reaction rates, using methylene blue as a sensitizer. 
A methylene blue concentration in the range from 
1 to 10 mg/L was sufficient to photooxidize a 30 
mg/L bromacil solution. Reaction rates were high- 
est at 10 mg/L; at higher concentrations, reaction 
rates began to decline. In laboratory studies to 
screen potential sensitizing agents, little or no bro- 
macil degradation was observed at a pH value of 4. 
An increase in reaction rate was seen at pH 7, and 
the reaction rates were highest at pH 10 with no 
bromacil degradation detected at 4 min for phlox- 
ine B, at 8 min for rose bengal, methylene blue, and 
eosin, at 16 min for Wright’s Stain. Reaction rates 
under anoxic conditions were generally 1 to 2 
orders of magnitude less than reaction rates under 
aerobic conditions. Thiazine, alloxazine, and xanth- 
ene dyes were the most effective sensitizers. (See 
also W89-07234) (Miller-PTT) 

W89-07333 


MECHANISTIC STUDY OF THE PHOTOCA- 
TALYTIC DECOMPOSITION OF ORGANIC 
— ON SEMICONDUCTOR PARTI- 


ES, 
California Inst. of Tech., Pasadena. W.M. Keck 
Engineering Lab. of Hydraulics and Water Re- 
sources. 
D. W. Bahnemann, C. H. Fischer, M. R. Hoffman, 
A. P. Hong, and J. Monig. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 528-534, 4 fig, 27 
ref, EPA grant R 813326-01. 
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Descriptors: *Catalysts, *Wastewater treatment, 
*Industrial wastes, *Chemical reactions, *Decom- 
position, *Degradation, *Organic compounds, 
Semi-conductors, Electrons, Symposia, Adsorp- 
tion. 


The mechanistic aspects of the photocatalytic deg- 
radation of organic compounds using semiconduc- 
tor particles were investigated. Valence band elec- 
trons and conduction band holes photogenerated in 
semiconducting metal oxides are capable of reduc- 
ing and oxidizing almost any organic or inorganic 
compound that may be present in wastewater or 
industrial wastes. The direction of the reaction 
(oxidation or reduction) is mainly determined by 
the experimental conditions and can thus be ade- 
quately adjusted to the individual problem. It is 
believed that inherently innocuous metal oxides 
such as TiO2, ZnO and Fe203 can be employed 
for practical purposes. These materials also have a 
high stability in aqueous solution. The appropriate 
design of practically applicable catalytic systems 
requires a much more detailed understanding of 
the underlying reaction mechanisms. It is shown 
that specific surface adsorption phenomena can 
play an extremely important role, resulting in 
product distributions and yields that differ signifi- 
cantly from those predicted from homogeneous 
chemistry. (See also W89-07234) (Miller-PTT) 
W89-07334 


CERIODAPHNIA: THEIR USE AS STREAM 
PROFILE INDICATORS OF WATER QUALITY 
IN WHITEWOOD CREEK, SOUTH DAKOTA, 
South Dakota State Univ., Brookings. Water Re- 
sources Inst. 

For primary bibliographic entry see Field 5G. 
W89-07339 


DEGRADATION OF HAZARDOUS ORGANICS 
BY THE WHITE ROT FUNGUS PHANERO- 
CHAETE CHRYSOSPORIUM, 

North Carolina State Univ. at Raleigh. Dept. of 
Wood and Paper Science. 

T. W. Joyce, H. M. Chang, B. Vasudevan, and H. 
Taneda. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 622-623. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Pulp wastes, *Degrada- 
tion, *Microbial degradation, *Organic com- 
pounds, *Fungi, Hazardous wastes, White-rot, 
Chlorinated lignins, Pulp and paper industry. 


White-rot fungi was studied in its role as a ubiqui- 
tous microorganism capable of degrading many 
classes of hazardous organic wastes. A principal 
focus was related to the discharge of chlorinated 
lignins from pulp mill bleach plants. Using the first 
caustic extraction stage effluent from a softwood 
bleach plant operating in North Carolina, it was 
shown that the chlorinated lignin can be effective- 
ly degraded by the immobilized fungus. Approxi- 
mately 35% of the lignin bound chlorine is con- 
verted to inorganic chloride in less than 24 hours. 
If treatment in a rotating biological contactor is 
allowed to continue for another 24 hours, another 
35% of the lignin bound chlorine is converted to 
inorganic chloride. There is a complete destruction 
of the chlorinated lignin to carbon dioxide and 
water; the chlorine is not merely removed from the 
intact lignin polymer. It is demonstrated that pen- 
tachlorophenol at concentrations up to 250 mg/L 
can be reduced to less than 5 mg/L in 24 hours. 
2,4,6-trichlorophenol can also be degraded by the 
fungus at concentrations up to 250 mg/L. Nitrotol- 
uene can be degraded in less than 24 hours in 
concentrations up to 150 mg/L. The nitrotoluenes 
studied include 2,4,6-trinitrotoluene and 2,4-dini- 
trotoluene. There does not seem to be a toxic 
response to the fungus by any chlorinated phenol 
or nitro aromatic. This is in marked contrast to the 
toxicity of these compounds to the bacteria in 
secondary biological treatment plants. (See also 
W89-07234) (Miller-PTT) 

W89-07353 





AEROBIC BIODEGRADATION OF TRICH- 
LOROETHYLENE BY PURE CULTURES AND 
NATURAL MICROBIAL COMMUNITIES, 
Technology Applications, Inc., Gulf Breeze, FL. 
M. J. K. Nelson, S. O. Montgomery, and P. H. 
Pritchard. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 627. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Water pollution treatment, 
*Fate of pollutants, *Biodegradation, *Microbial 
degradation, *Organic compounds, Trichloroethy- 
lene. 


Environmental samples that had histories of con- 
tamination with organochlorine and aromatic com- 
pounds were screened for — degradation 
of trichloroethylene (TCE). Disappearance of 
TCE was monitored by gas chromatography (elec- 
tron capture detector) and active samples were 
compared to sterile controls. Experiments were 
performed in stoppered 50 ml serum bottles con- 
taining 10 ml medium, 200 nmol TCE, and inocu- 
lum. One active water sample was identified which 
was obtained from the industrial waste treatment 
facility at the Pensacola Naval Air Station. TCE- 
degrading activity was isolated from this sample. 
The isolate, strain G4, required the addition of 
sterile water from the site of isolation for mainte- 
nance of the TCE-degradative ability. The active 
component in the water was identified by gas 
chromatography and mass spectrophotometry as 
phenol. Il activation required protein synthe- 
sis. This indicated that phenol was required to 
induce an aromatic biodegradative pathway that 
was responsible for TCE degradation. When pre- 
induced with phenol, strain G4 (10 to the 9th 
— cells) degraded 200 nmol TCE within 3 
urs. Toluene, o-cresol, and m-cresol were also 
inducers of TCE degradation. A strain of Pseudo- 
monas putida which a toluene to 3-methyl- 
catechol was found to be active in TCE degrada- 
tion. A mutant of this organism defective in the 
toluene dioxygenase, the first enzyme of the tolu- 
ene degradative pathway, was unable to de 
TCE, suggesting this enzyme was responsible for 
TC ion. The natural microflora in sever- 
al environmental water samples were stimulated to 
metabolize TCE by the addition of phenol or tolu- 
ene with the removal of up to 70% of the TCE. 
However, more complete degradation of TCE oc- 
curred when these samples were amended with 
strain G4 resulting in the removal of 96-100% of 
the TCE. The results indicate TCE may be de- 
graded in contaminated water by certain degraders 
of aromatic compounds. (See also 8907234) 
(Author’s abstract) 
W89-07354 


DEGRADATION OF PENTACHLOROPHENOL 
Lab IMMOBILIZED-BACTERIA BIOREAC- 


Idaho Univ., Moscow. Dept. of Bacteriology and 
Biochemisti 


ry. 
For primary bibliographic entry see Field 5G. 
W89-07373 


ISOLATION AND CHARACTERIZATION OF A 
PENTACHLOROPHENOL DEGRADING MI- 
CROBIAL CONSORTIUM, 

ECOVA Corp., Redmond, WA. 

D. Smallbeck, and A. Strehler. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 705-706, 1 tab. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Degradation, Microbial 
degradation, *Microorganisms, __ Pentachloro- 
phenol, Wood preserving wastes, Phenols, Chlor- 
inated hydrocarbons. 


Pentachlorophenol-degrading microorganisms 
were isolated from a soil environment that was 
known to contain high concentrations of com- 
pounds common to the wood preservative indus- 
try. The degraders were characterized and those 
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kinetic parameters associated with growth rate, 
toxicity and nutrient availability were studied. 
These parameters were chosen for their effect on 
the rates of pentachlorophenol-degradation by the 
microbial consortium. Pentachlorophenol, as a 
soluble salt, was supplied to a continuous flow 
bioreactor for the enrichment and isolation of a 
pentachlorophenol degrading microbial consorti- 
um. The microbial consortium was able to degrade 
pentachlorophenol at levels to 100 mg/L as a sole 
source of carbon and energy. The hydraulic reten- 
tion time in the continuous flow bioreactor was 24 
hours. Growth rates, degradation rates and micro- 
bial population dynamics were determined for the 
microbial consortium on the substrate, pentachlor- 
ophenol. The results indicated the complete dech- 
lorination of pentachlorophenol by the microbial 
consortium. Additionally, GC/MS analysis indicat- 
ed the complete degradation of pentachlorophenol 
as evidenced by the absence of metabolic interme- 
diates. Pentachlorophenol supplied to the continu- 
ous flow bioreactor in a complex diesel fuel carri- 
er, was dechlorinated (88%) and degraded (99%). 
The results indicated that the a 
degradation and dechlorination rates measured 
under sole source conditions can be obtained and 
maintained by the microbial consortium when the 
pentachlorophenol is present in a more complex 
waste environment. studies are directly ap- 
plicable to the development of treatment systems 
for the biological remediation of complex pentach- 
lorophenol contaminated wastewater. ( also 
W89-07234) (Author’s abstract) 

W89-07374 


CONTAMINATED INDUSTRIAL METAL- 
WORKING FLUIDS AS A SOURCE OF ACINE- 
TOBACTER AND PSEUDOMONAS SPECIES 
CAPABLE OF COPIOUS GROWTH ON NAPH- 
THENIC AND PARAFFINIC PETROLEUM 
oO 


ILS, 

Ford Motor Co., Dearborn, MI. Research Staff. 
I. Salmeen, J. A. Brown, W. Young, S. Foxall- 
VanAken, and R. H. Olsen. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 793-796, 3 tab. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Biological wastewater treatment, 
*Metals, *Bacteria, *Oil wastes, Bacterial growth, 
Metal-working fluid. 


Predominating bacteria were isolated from a heavi- 
ly contaminated metal-working fluid and growth 
rates of pure strains in laboratory media were 
determined with metal-working fluid, oleic aid, 
naphthenic petroleum oil, ic petroleum oil, 
or hexadecane as the sole carbon source. Strains 
that grew most rapidly, and to the highest density, 
were species of Acinetobacter. A few strains, ten- 
tatively identified as Pseudomonas species, grew 
almost as well as the Acinetobacter strains, but 
pr of the other apparent Pseudomonas strains 
-— under the same culture conditions, 
a though they were among the predominating 
bacteria in the samples. Acintobacter species had 
not been reported previously among the bacteria 
from metal-working fluids possibly because the 
criteria used by earlier investigators did not key 
onto the genus. The occurrence of Acinetobacter 
species among the predominating bacteria of a 
naturally occurring population growing on the 
metal-working fluid or its oily components sug- 
gests that bacteria of this genus may be effective in 
systems for biologically degrading waste metal- 
working fluids or other oily wastes. Even though 
the Acinetobacter species are capable of rapid 
growth with the metal-working fluid components 
as the carbon source, they did not dominate sta- 
tionary-phase cultures. Four Acinetobacter and 
three Pseudomonas species, which grew in liquid 
culture on petroleum oil, were characterized by 
testing for growth on agar plates with various 
alkanes and with compounds which are interme- 
diates in aromatic metabolic pathways known to 
occur in other species of bacteria, notably Pseudo- 
monas strains. The bacteria which grew on hexa- 
decane, and dodecane did not grow on decane, 
typical for bacteria which grow on long chain 
alkanes. Very few of the intermediates in aromatic 
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hydrocarbon pathways were used as the sole 
carbon source. If these wild type strains were to be 
used in processing oily wastes, they may need to 
be supplemented by strains capable of processing 
aromatic compounds because real oily wastes usu- 
ally contain aromatic compounds. (See also W89- 
07234) (Miller-PTT) 

W89-07393 


SPECIFIC PROTEINS AND THEIR APPLICA- 
TIONS IN WASTEWATER TREATMENT, 
Washington Univ., Seattle. Dept. of Genetics. 

C. E. Furlong, and J. A. Sundstrom. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 797-799, 4 fig. 


Descriptors: *Wastewater treatment, *Proteins, 
*Adsorption, Plasmids, Adsorption. 


Possible applications of proteins in waste stream 
treatment include: (1) selective removal of ific 
pollutants (organic or inorganic) by immobilized 
proteins, (2) enzymatic conversion of toxicants to 
nontoxic compounds, and (3) conversion of non- 
metabolizable compounds to metabolizable com- 
pounds. For any application involving the use of 
proteins, large-scale, procedures need 
to be developed for the production of the desired 
proteins. In the most desirable system of protein 
production, a high copy number plasmid directs 
the synthesis of a protein that can be secreted 
directly into the medium. Ordinarily, E. coli cells 
do not secrete protein directly into the medium. A 
strain of cells that secretes high levels of protein 
directly to the medium was selected. These cells 
were ized in beads under conditions 
where growth was arrested and protein synthesis 
enhanced. A simple protein synthesizing bioreactor 
was constructed by packing the immobilized cells 
into a column which was fed with aerated medium. 
The medium exiting the bioreactor was continu- 
ously dialyzed and concentrated. Under these con- 
ditions, the cells secreted protein of high purity for 
one month. The results of these studies demon- 
strate that stable proteins with high affinity and 
specificity for ligand binding may be used in biode- 
graders to remove specific molecules from feed 
streams. This technology may be used in 
wastewater treatment, fermentation product recov- 
ery, and many other applications where it is desira- 
ble to remove one or more specific molecules from 
solution. These results also indicate that it is possi- 
ble to automate the production of proteins that are 
useful in bioadsorbers as well as for enzymatic 
conversions. (See also W89-07234) (Miller-PTT) 
W89-07394 


ALGAL ION EXCHANGERS FOR WASTE 
METAL RECLAMATION, 

New Mexico State Univ., Las Cruces. Dept. of 
Chemistry 

B. Greene, J. M. Hosea, R. A. McPherson, J. 
Gardea-Torresdey, and D. W. Darnall. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 800-804, 4 fig, 5 
ref. 


Descriptors: *Wastewater treatment, *Algae, *Ion 
exchange, *Heavy metals, *Industrial wastewaters, 
Copper, Silver, Aluminum, Hydrogen ion concen- 
tration. 


Ion exchange is an important method for concen- 
trating heavy metal ions from _ industrial 
wastewaters. Preliminary experiments with algal 
species indicate that Cyanidium binds a substantial 
amount of Cu(II) at pH 2, unlike Chlorella or 
Spirulina. The distribution ratio (ratio of metal ion 
concentration in the solution at equilibrium) for 
Cu(II) binding was calculated from batch experi- 
mental data at pH 2 (5 mg/ml algal and 6.35 ppm 
Cu(II) to be 8.20 for Spirulina and 72.5 for Cyani- 
dium. These data suggest the basis for certain 
separation schemes. When a mixture of 10 ppm 
Au(II) and 4.0 ppm Cu(II) at pH 2 was first 

equilibrated with Spirulina (3 mg/ml), 98% of the 
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Au(II) and only 0.6% of the Cu(II) were bound. 
Distribution ratios were 15,170 for Au(ID) and 1.68 
for Cu(Il). The remaining solution was then equili- 
brated with the Cyanidium (20 mg/ml), and 60% 
of the Cu(II) was bound. Under similar conditions, 
the selective removal and recovery of Au(III) and 
AK(IID at pH 2 was accomplished by equilibrating 
a mixture of these ions with Chlorella and Eisenia, 
respectively. These results suggest that selective 
metal ion extractions may be performed by a judi- 
cious choice of algal species without making any 
adjustments in the solution pH. It is concluded that 
algae have novel ion exchange properties. Under 
certain conditions, columns packed with immobi- 
lized alga may be used much like conventional ion 
exchange columns. The performance of these col- 
umns depends on the packing particle size, the 
flow rate, the temperature, the alga, and the solu- 
tion composition. In certain instances, immobilized 
alga outperforms commercial strong acid and weak 
acid cation exchange resins in recovering Cu(II). 
Longevity studies indicate that this material is 
stable over at least several months of regular use. 
(See also W89-07234) (Miller-PTT) 

W89-07395 


SIMPLE SYSTEM FOR DECOMPOSING PES- 
TICIDE WASTEWATER, 

Agricultural Research Service, Beltsville, MD. 
Pesticide Degradation Lab. 

P. C. Kearney, M. T. Muldoon, and C. J. Somich. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 805-808, 7 fig. 


Descriptors: *Agricultural chemicals, *Wastewater 
treatment, *Pesticides, *Decomposition, *Ozone, 
Herbicides, Groundwater pollution, Chlorinated 
pesticides, Atrazine, Alachlor, Microorganisms. 


A two-chamber wastewater system was developed 
that uses ozone to chemically alter the pesticide 
molecule and enhances subsequent metabolism of 
the molecule by indigenous, selected, or eventually 
engineered soil microorganisms. The herbicides 
atrazine and alachlor were selected because they 
are large use pesticides in the United States and 
have been detected in groundwater. In laboratory 
studies, the rate of oxidation and ring opening of 
formulated aqueous solutions of commercial atra- 
zine and alachlor containing 14C-labelled com- 
pounds were measured. About 75% of the labeled 
ring carbons were recovered for alachlor and 
100% for atrazine after 60 mins. Ammeline and 
cyanuric acid have also been detected. Four alach- 
lor products have also been isolated. When added 
to high organic matter soil, preoxidized alachlor 
carbons were rapidly metabolized to CO2 by in- 
digenous soil microorganisms. In contrast, preoxi- 
dized atrazine was metabolized more slowly in soil. 
Three selected bacterial strains which use the more 
polar s-triazine products as a nitrogen source accel- 
erate the metabolism phase. For stable molecules 
like atrazine, the overall rates of destruction will 
depend on how far ozone can oxidize the parent 
molecule to the right in the reaction sequence and 
how far microorganisms can metabolize the oxi- 
dized products starting from the left in the reaction 
sequence. There is some point at which the two 
processes, working in concert, can economically 
and efficiently degrade the pesticide. (See also 
W89-07234) (Miller-PTT) 

W89-07396 


SLUDGE BULKING CONTROL WITH OZONE, 
Pretoria Univ. (South Africa). Div. of Water Utili- 
zation Engineering and Environmental Science. 
J. Van Leeuwen, and W. A. Pretorius. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 2, p 223-227, 
April 1988. 3 fig, 1 tab, 14 ref. 


Descriptors: *Wastewater treatment, *Bulking 
sludge, *Ozonation, Aeration, Sludge conditioning, 
Operating costs. 


Ozonation was studied as a non-specific means of 
sludge-bulking control. Direct ozonation at 6 g/ 
cubic m influent, i.e., 4 g ozone/kg sludge/day into 
the aeration basin of a 150-L/d Phoredox system 


controlled the growth of filamentous organisms 
and improved the settleability of the sludge. Bulk- 
ing control with ozone is not significantly more 
expensive than with chlorine or with larger settler 
capacity. (Author’s abstract) 

W89-07468 


NET SLUDGE SOLIDS YIELD AS AN EXPRES- 
SION OF FILTERABILITY FOR CONDITION- 
ER OPTIMIZATION, 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

M. Rebhun, J. Zall, and N. Galil. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 1, p 52-54, January 1989. 3 
fig, 8 ref. 


Descriptors: *Sludge, *Sludge solids, *Sludge con- 
ditioning. *Filtration, *Sludge filters, *Wastewater 
treatment, Mathematical equations, Optimization, 
Filtered wastewater, Filters, Yield, Yield equa- 
tions. 


The need and the rationale for using an expression 
for raw sludge solids yield in sludge filte: ability 
studies, as opposed to the commonly used measure, 
specific resistance, is explained. An equation ex- 
pressing filterability in terms of net sludge yield 
was derived and used for optimizing conditioner 
dose. The net yield is related mathematically to 
specific resistance and can be calculated directly 
from the Buchner test. It is advantageous over 

ific resistance for optimizing doses of condi- 
tioners that increase sludge solids content and for 
quantitative evaluation of the effectiveness of vari- 
ous conditioners. Optimum doses for conditioners 
that increase sludge solids are more easily recog- 
nized, and yield related directly to filter efficiency. 
Also, the relative effectiveness of conditioners can 
be better compared regardless of whether they 
increase sludge solids. (Author’s abstract) 
W89-07481 


EFFECT OF AMMONIA ON METHANE FER- 
MENTATION PROCESSES, 

Cincinnati Univ., OH. EPA Test and Evaluation 
Facility. 

S. K. Bhattacharya, and G. F. Parkin. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 1, p 55-59, January 1989. 4 
fig, 5 tab, 17 ref. NSF Grant CEE-83-00687. 


Descriptors: *Wastewater treatment, *Fermenta- 
tion, *Anaerobic conditions, *Toxicity, *Ammo- 
nia, *Methane, Methane bacteria, Chemical reac- 
tions, Enrichment, Culture media. 


The effect of slug and continuous additions of 
ammonia on anaerobic acetate and propionate en- 
richment cultures was studied using chemostats. 
With slug additions, up to 8 g/L of total ammonia- 
N(T ‘ANS was tolerated at a 15-day solids retention 
time (SRT); at 40- and 25-day SRTs, at most only 7 
g/L of TAN was tolerated. With continuous addi- 
tion at a 40-day SRT, up to 5 g/L of TAN added 
did not show any effect, whereas at a 15-day SRT 
only 2 g/L of TAN could be tolerated. Continuous 
additions of ammonia showed total-failure and no- 
effect conditions with relatively small changes in 
TAN concentrations; at a 40-day SRT, continuous 
addition of 5 g/L of TAN showed little effect, 
while a concentration of 6 g/L caused complete 
failure. Un-ionized ammonia-N (NH3-N) concen- 
trations were calculated from measured TAN and 
pH; the maximum tolerable NH3-N was about 55 
plus or minus 11 mg/L. (Author’s abstract) 
W89-07482 


USE OF CELL-FREE EXTRACTS FOR THE 
ENHANCEMENT OF BIOLOGICAL 
WASTEWATER TREATMENT, 

Montana State Univ., Bozeman. Dept. of Civil and 
Agricultural Engineering. 

W. L. Jones, and E. D. Schroeder. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 1, p 60-65, January 1989. 8 
fig, 3 tab, 4 ref. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Culturing techniques, 
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*Organic wastes, Respiration, Chemical oxygen 
demand, Biomass, Optimization. 


Laboratory cultures were grown in sequencing 
batch reactors on one of two synthetic wastes: a 
soluble stillage waste or a particulate carbohydrate 
and protein extract waste. Extracts were prepared 
from excess biomass by sonication, centrifugation, 
and lyophilization. At extract concentrations of 50 
mg/L, no effect on either respiration rate or net 
oxygen demand was found, However, respiration 
rates using the cultures grown in a sequencing 
batch reactor were of the same order as enhanced 
rates reported elsewhere, and much higher than 
the reported non-enhanced rates. The discr icy 
may arise from a difference in reactor configure. 
tion: the earlier study utilized a culture grown in a 
continuous-feed reactor with no effluent, only cell 
wasting, whereas the reactors used in the present 
study were pulse-fed and produced an effluent. 
The organic loading and sludge retention time in 
both studies were the same: 1.0 g COD/L-d and 10 
days, respectively. Thus, an active culture grown 
under feast/famine conditions appears to be insen- 
sitive to the addition of extracts. (Author’s ab- 
stract) 

W89-07483 


IMPACT OF SELECTOR OPERATION ON AC- 

TIVATED SLUDGE SETTLEABILITY AND NI- 

TRIFICATION: PILOT-SCALE RESULTS, 

Santa Clara Univ., CA. Dept. of Civil Engineering. 

. = Linne, S. C. Chiesa, M. G. Rieth, and R. C. 
olta. 


Journal Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 1, p 66-72, January 1989. 8 
fig, 3 tab 25 ref. 


Descriptors: *Control systems, ‘*Selections, 
*Wastewater treatment, *Biological wastewater 
treatment, *Activated sludge process, *Nitrifica- 
tion, Ammonia, Pilot plants, *Settleable solids, 
Wastewater facilities, Aeration, Aerobic treatment, 
Stage treatment, Performance evaluation. 


The ability of an aerobic six chamber selector to 
control settleability and stabilize nitrification in a 
complete mix activated sludge system was evaluat- 
ed using side-by-side pilot plants. The selector 
= significant attenuation of soluble organic 
loading to the complete mix aeration basin and 
effectively controlled the growth of filamentous 
organisms found yf eer peers de in the control pilot 
plant system. Effluent ammonia-nitrogen concen- 
trations in the selector-based system were consist- 
ently low and lacked the variability observed in 
the control system effluent. Improvements in nitri- 
fication stability were attributed to the more con- 
sistent aeration basin dissolved oxygen levels. (Au- 
thor’s abstract) 

W89-07484 


ACTIVATED SLUDGE SECONDARY SOLIDS 
FLUX VARIABILITY, 

Vermont Univ., Burlington. Dept. of Civil and 
Mechanical Engineering. 

J. W. Morris, L. A. Batchelder Adams, and H. G. 
Tozer. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 1, p 73-82, January 1989. 8 
fig, 6 tab, 38 ref. 


Descriptors: *Activated sludge process, *Clarifi- 
ers, Mathematical models, *Settleable solids, 
*Sludge solids, ‘*Flocculation, *Municipal 
wastewater, Parameterization, Gravity flow, 
Wastewater disposal, Mathematical models, Sec- 
ondary wastewater treatment. 


Solids gravity flux variability was found to be 
appreciable at three operating municipal 
wastewater treatment facilities investigated during 
a 14-month study. Variability was measured by 
changes in the Vesilind equation constants, which 
describe settling velocity as a function of concen- 
tration and, thus, gravity solids flux. These param- 
eters reflect the characteristics of flocculent sus- 
pended solids gravity transport, independent of 
clarifier operation. Two parameters were devel- 
oped to indicate operationally significant solids 





separation capacity and the resultant impact on 
system control. Settleability was determined by 
batch settling assays on four to six dilutions of 
return activated sludge in a 2.3-m-long, 19.1-cm- 
diameter acrylic column. Variability was investi- 
gated using three time scales: long, every three 
weeks; short, spanning a solids retention time or 
upset event; and diurnal. Results indicate that the 
observed variation could be followed by perform- 
ing flux analyses every 2 to 4 days during stable 
operation and daily when system stress occurs. 
Changes in standard sludge volume index values 
often did not correspond well to changes in solids 
flux parameters. (Author’s abstract) 

W89-07485 


COMPUTER MODELING FOR WATER QUAL- 
ITY PLANNING: A CASE STUDY, 

CH2M Hill, Emeryville, CA. 

For primary bibliographic entry see Field 5G. 
W89-07487 


BETA-CYCLODEXTRIN ENHANCED BIO- 
LOGICAL DETOXIFICATION OF INDUSTRI- 
AL WASTEWATERS, 

Pi my en Tudomanyos Kutato Intezet, Bu- 
dapest (Hun; 

J. Diah, T. arti and J. Szejtli. 

Water Research WATRAG, Vol. 22, No. 11, 
1345-1351, November 1988. 4 fig, 3 tab, 17 ref. 


Descriptors:  *Biotransformation, *Activated 
sludge process, *Pesticides, *Detoxification, *In- 
dustrial wastewater, *Wastewater treatment, Acti- 
vated sludge process, Sludge, Toxicity, Organic 
pesticides. 


A laboratory study was performed to evaluate the 
influence of beta-cyclodextrin (beta-CD) complex- 
ation on the toxicity of some pesticides (Folpet, 
Captan, Karathane, TMTD etc.) and pesticide de- 
composition products (chiorophenols, nitrophen- 
ols) in activated sludge systems. Increasing the 
beta-CD concentration increases the probability of 
complex formation and for this reason suppression 
of toxicity was enhanced at higher beta-CD con- 
centrations. At a given beta-CD concentration (60 
mg/cu dm) the activity of activated sludge was 
increased over that of untreated control. The 
sludge adapted to Captan-beta-CD complex and to 
—, waste-beta-CD complex showed a 
igher tolerance to Captan and to waste than the 
sludge adapted only to Captan and to waste. (Au- 
thor’s abstract) 
W89-07488 


ELIMINATION OF MICROORGANISMS 
FROM WASTEWATER BY TERTIARY PRE- 
CIPITATION AND SIMULTANEOUS PRECIPI- 
TATION FOLLOWED BY FILTRATION, 
Technische Hogeschool Delft (Netherlands). Lab. 
of Sanitary Engineering. 

T. J. Nieuwstad, E. P. Mulder, A. H. Havelaar, 
and M. van Olphen. 

Water Research WATRAG, Vol. 22, No. 11, p 
1389-1397, November 1988. 1 fig, 8 tab, 40 ref. 


Descriptors: *Chemical precipitation, *Disinfec- 
tion, *Wastewater treatment, *Activated sludge 
reer *Filtration, *Organic wastes, Bacteria, 

teriophage, Coliforms, Clostridium, Floccula- 
tion, Tertiary wastewater treatment, Viruses. 


The removal of microorganisms from wastewater 
by activated sludge and precipitation processes 
was studied in two parallel pilot plants (4-7 cu m/ 
h). Activated sludge treatment removed vegetative 
bacteria (E. coli, fecal streptococci) by 96-97% 
(1.4-1.5 log 10 units), bacterial spores (sulfite re- 
ducing clostridia) by 75% (0.6 log 10 units), bacter- 
iophages (somatic coliphages and _ F-specific 
phages) by 94-98% (1.2-1.8 log 10 units) and enter- 
oviruses by 94 (1.2 log 10 units). Simultaneous 
corpse (25 g Fe/cu m as iron (III) chloride) 

ad no added effect on the removal of microorga- 
nisms. Filtration of the effluent of the simultaneous 
precipitation process highly improved the removal 
of microorganisms, in particular when 3-7 g Fe/cu 
m was added before filtration. Tertiary precipita- 
tion (25 g Fe/cu m) also resulted in improved 
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removal of all microorganisms. Addition of an 
anionic flocculation aid did further improve this 
effect for vegetative bacteria and bacterial spores, 
but no for bacteriophages (viruses not tested). On 
average, both complete treatment processes (acti- 
vated sludge with post-precipitation using a floccu- 
lation aid or simultaneous precipitation with post- 
filtration using iron addition) removed vegetative 
bacteria, bacterial bore bacteriophages and en- 
teroviruses by 99.9, 99.8, 99.6 and 99.85% (3.0, 2.7, 
2.4 and 2.8 log 10 units), respectively. The effects 
of precipitation processes were equal to or better 
than those of marginal chlorination of the activated 
sludge effluent of the same pilot plant. After the 
full treatment, both effluents had almost the same 
physico-chemical quality with BOD 3-5 g/cu m, 
total phosphate 0.06-0.4 g P/cu m, suspended 
solids 5-7 g/cu m and turbidity 1.4-2.0 FTU. (Au- 
thor’s abstract) 

W89-07493 


MEASUREMENT OF RESPIRATION OF ACTI- 
VATED SLUDGE, 
Kemijski Inst. Boris Kidric, Ljubljana (Yugoslav- 


ia). 
For primary bibliographic entry see Field 7B. 
W89-07495 


ACCUMULATION OF NUTRIENTS IN THE 
OF MAALEH 


R, 
Technion - Israel Inst. of Tech., Haifa. Dept. of 
Agricultural Engineering. 
Y. Avnimelech, and M. Wodka. 
Water Research W ATRAG, Vol. 22, No. 11, 
1437-1442, November 1988. 2 fig, 4 tab, 17 ref. 


Descriptors: *Wastewater renovation, *Water 
reuse, *Reservoirs, *Cycling nutrients, 
*Wastewater disposal, Cores, Input-output analy- 
sis, *Accumulation, Phosphorus, Waste storage, 
Core logging, Israel, Sediment sampler, Organic 
wastes, Organic compounds, Lake sediments. 


Sediment traps, sediment cores and nutrient input- 
output data — collected in Maaleh Hakis 
reservoir, a newly constructed reservoir storing 
treated sewage “a uents. Accumulation of organic 
carbon, total nitrogen and phosphorus was com- 
puted using the three sets of data. Nutrient accu- 
mulation occurred mainly at the top 5 cm layer of 
the sediments. The organic carbon concentration 
in this layer increased by about 10-fold during the 
first 2 years of the reservoir operation, nitrogen 
and phosphorus increased by about 2 to 3-fold, and 
ammonium nitrogen by 100-fold. The site of nutri- 
ent accumulation was associated with the presence 
of fine flocculant particles, the presence of which 
is affected by water currents and basin morpholo- 
gy. Phosphorus accumulation was computed from 
input-output and from sediment cores; data were 
very similar. The equivalent value obtained from 
sediment trap results was about twice as high, 
which is indicative of the effect of bottom sedi- 
ments resuspension. The analysis of the three sets 
of computed accumulation data (using input-output 
data, sediment coring and sediment trapping) for 
the organic carbon and nitrogen allowed a con- 
struction of a nutrient flow sheet for the reservoir. 
(Author’s abstract) 

W89-07499 


PERFORMANCE OF A CLAY-ALUM FLOCCU- 
LATION (CCBA) PROCESS FOR VIRUS RE- 
MOVAL FROM MUNICIPAL WASTEWATER, 
San Diego State Univ., CA. Graduate School of 
Public Health. 

R. M. Gersberg, S. R. Lyon, R. Brenner, and B. V. 
Elkins. 

Water Research WATRAG, Vol. 22, No. 11, p 
1449-1454, November 1988. 1 fig, 2 tab, 17 ref. 


Descriptors: *Alum, Clays, *Water reuses, *Vi- 
ruses, *Flocculation, ‘*Clarifiers, *Municipal 
wastewater, *Disinfection, *Wastewater treatment, 
*Wastewater renovation, Population exposure, 
Public health, Human pathology, Raw wastewater, 
Filtration, Chlorination, Turbidity. 


The CCBA process, which uses clay as an adsorb- 
ent followed by alum flocculation and clarification, 
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was tested for its capability to remove viruses and 
turbidity so that subsequent sand filtration and 
disinfection could produce renovated wastewaters 
meeting reclamation criteria specified in Title 22 of 
the California Administrative Code. Both human 
poliovirus type 2 (Sabin vaccine strain) and MS2 
bacteriophage (an F-specific RNA phage) were 
seeded into raw municipal wastewaters in bench- 
scale tests (500 ml) of the CCBA process. Plaque 
assays were performed to enumerate these viruses 
in effluents after basic CCBA treatment, after sand 
filtration and after disinfection by either combined 
chlorine residual, free chlorine residual or chlorine 
dioxide (C102). The basic CCBA process followed 
by sand filtration removed 3.8 logs of poliovirus 
and 2.8 logs of MS2, and produced an effluent with 
a mean turbidity fo less than 2 NTU. Using com- 
bined chlorine for disinfection, MS2 was reduced 
by greater than 4.3 logs (99.995%), while poliovi- 
rus was reduced either to undetectable levels, or 
when detected, reduced at least 6.1 logs. Using free 
chlorine or ClO2, both MS2 and poliovirus were 
reduced to undetectable levels when the effluent 
turbidity was below 2 NTU before disinfection. 
(Author’s abstract) 

W89-07501 


RATES OF BIOGENIC OXYGEN PRODUC- 
TION IN MASS CULTURES OF MICROAL- 
GAE, ABSORPTION OF ATMOSPHERIC 
OXYGEN AND OXYGEN AVAILABILITY FOR 
WASTEWATER TREATMENT, 
Kernforschungsanlage Juelich G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Biotechnologie. 

J. U. Grobbelaar, C. J. Soeder, J. Groeneweg, E. 
Stengel, and P. Hartig. 

Water Research WATRAG, Vol. 22, No. 11, p 
1459-1464, November 1988. 4 fig, 35 ref. 


Descriptors: *Cultures, *Oxygen, *Wastewater 
treatment, *Algae, *Oxygen uptake, *Oxygen 
transfer, Biological properties, Feasibility studies, 
Microorganisms, biomass, Mathematical models, 
Biological wastewater treatment, Aerobic condi- 
tions, Biological oxidation. 


Oxygen for the aerobic treatment of wastewater in 
High Rate Algal Pond (HRAP) systems arises 
from biogenic production by microalgae during 
photosynthesis and from absorption of atmospheric 
oxygen through the air/water interphase. The total 
quantity of available oxygen per sq m and day 
determines the permissible BOD loading rate of a 
HRAP. The quantity of biogenic oxygen produc- 
tion has for the first time been measured in a closed 
bioreactor and open chemostatic cultures. Good 
it was obtained between the two methods 
where more than 1.92 g O2 g(dry wt) was pro- 
duced by the microal, This was significantly 
higher than oxygen yie yields calculated from a gener- 
alized compositional formula of algal biomass. In 
combination with a predictive mathematical 
model, it was possible to calculate the potential 
biogenic oxygen production per season for any 
latitude. This may serve as the basis of feasibility 
studies on application of HRAP systems. (Author's 
abstract) 
W89-07503 


EFFECT OF A _ ‘BIO-FILTER’ AQUATIC 
TREATMENT PLANT ON DOH-HOH-NUMA 
BOG, TSUKUBA CITY, JAPAN: RAPID OLIGO- 
TROPHICATION WITHOUT DAMAGE TO 
THE PHYTOPLANKTON COMMUNITY, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 

Q. Liu, and H. Seki. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 114, 
No. 1, p 63-82, November 1988. 7 fig, 1 tab, 33 ref. 


Descriptors: *Trophic level, *Nutrient removal, 
*Water pollution treatment, *Wastewater treat- 
ment, *Biological wastewater treatment, *Water 
hyacinth, *Bogs, Phytoplankton, Mesotrophy, 
Phytoplankton, Bio-filter, Tsukuba City, Japan, 
Pilot plants. 


To remove inorganic nutrients from bog water, a 
‘Bio-filter System’ aquatic treatment plant using 
water hyacinth (Eichornia crassipes) was intro- 
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duced into Doh-Hoh-Numa Bog, a mesotrophic 
bog, in April 1985. During the operation, the 
trophic system of the bog was altered from moder- 
ately mesotrophic down to the lower oligotrophic 
boundary of a mesotrophic system within a few 
weeks. Although the removal of inorganic nutri- 
ents by the Bio-filter system has the advantage of 
depressing water bloom of blue-green algae during 
the summer, the bog ecosystem receives no cata- 
strophic destruction of its mesotrophic nature. As 
this oligotrophication was achieved by the efficient 
nutrient uptake of water hyacinths of the system, 
the oligotrophication level attainable was ruled by 
the threshold concentration of the nutrient uptake 
by water hyacinths. Hence the dynamics of inor- 
ganic nutrients in Doh-Hoh-Numa bog were con- 
ducted through the equilibrium between the nutri- 
ent removal by water hyacinths and the nutrient 
supplied through the diffusion from the bog sedi- 
ment and through the heterotrophic decomposition 
of organic materials in the bog. The perturbation 
of rapid oligotrophication within the mesotrophic 
system of the bog did not damage the growth and 
survival activity of the phytoplankton community, 
although physiological responses of the communi- 
ty were modified to be more oligotrophic. (Sand- 


PTT) 
W89-07526 


ANALYSIS OF WASTE WATERS FOR POLYN- 
UCLEAR AROMATIC HYDROCARBONS: I. 
METHOD DEVELOPMENT AND VALIDA- 
TION, 

Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

For primary bibliographic entry see Field 5A. 
W89-07598 


EFFECT OF SEWAGE TREATMENT ON THE 
REMOVAL OF LISTERIA MONOCYTO- 
GENES, 

Biological Research Center, Baghdad (Iraq). 

M. R. Al-Ghazali, and S. K. Al-Azawi. 

Journal of Applied Bacteriology JABAA4, Vol. 
65, No. 3, p 203-208, September 1988. 1 fig, 2 tab, 
25 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Bacteria, *Stage treatment, 
*Iraq, *Sludge drying, Sludge cake, Sludge condi- 
tioning, Pathogens, Culturing techniques. 


Two sewage treatment plants in Baghdad, Iraq, 
were investigated to assess the effects of the differ- 
ent treatment stages on the removal of Listeria 
monocytogenes. The bacteria were severely affect- 
ed after the activation and digestion stages at both 
plants. A dramatic decrease in numbers of listerias 
after each of these two stages was noticed during 
the cold months (September-January). The orga- 
nisms were able to survive these treatments and 
were present in the final effluent and even in low 
numbers in the sewage sludge cake. Sufficient 
dewatering of sewage sludge is recommended to 
obtain sewage free of listerias. The isolation proce- 
dure of L. monocytogenes from a heavily-contami- 
nated material can be considered as rather difficult 
because of the overgrowth by other microbial spe- 
cies. A modified enrichment and plating medium, 
to which acriflavin was added to suppress the 
growth of streptococci, proved to be a method for 
overcoming this problem. Moreover, the incuba- 
tion of selective media at 22 C after the pre- 
enrichment at 4 C and enrichment at 37 C, helped 
in reducing the numbers of undesirable contami- 
nants. (Friedmann-PTT) 

W89-07605 


STORAGE EFFECTS OF SEWAGE SLUDGE 
CAKE ON THE SURVIVAL OF LISTERIA 
MONOCYTOGENES, 

Biological Research Center, Baghdad (Iraq). 

M. R. Al-Ghazali, and S. K. Al-Azawi. 

Journal of Applied Bacteriology JABAA4, Vol. 
65, No. 3, p 209-213, September 1988. 1 tab, 15 ref. 


Descriptors: *Waste storage, *Survival, *Sludge 
cake, *Wastewater treatment, *Sludge drying, 
*Bacteria, Fertilizers, Sludge conditioning, Patho- 
gens, Sludge, Dewatering. 


Sewage sludge cake is widely used as an agricul- 
tural fertilizer in Iraq. Listeria monocytogenes was 
shown to be present in small numbers in this mate- 
rial despite sewage treatments. In an attempt to 
reduce the numbers of this pathogen in this sewage 
end product, the survival of L. monocytogenes 
was monitored in a heap of sewage sludge cake 
stored for over 23 weeks on farm land. The orga- 
nisms were reduced in numbers and eliminated to 
undetectable limits during 8 weeks of storage 
under subtropical weathering and did not recover 
even 2 months after disappearance. Dewatering 
processes seem to have some effect on the survival 
of the bacteria. Therefore, solar dewatering by 
heaping the sewage sludge cake and exposing it to 
sun for no less than 8 weeks is recommended to 
obtain a listeria-free product. (Author’s abstract) 
W89-07606 


NUTRITION OF THIOTHRIX, TYPE 021N, 
BEGGIATOA AND LEUCOTHRIX STRAINS, 
Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

T. M. Williams, and R. F. Unz. 

Water Research WATRAG, Vol. 23, No. 1, p 15- 
22, January 1989. 6 fig, 3 tab, 35 ref. NSF Grants 
CEE 7918919 and ECE 84167663. 


Descriptors: *Wastewater treatment, *Bulking 
sludge, *Sulfur bacteria, *Bacterial physiology, 
*Nutrition, *Wastewater bacteria, Carbon sources, 
Amino acids, Organic acids, Alcohols, Bacterial 
growth, Hydrogen ion concentration, Salinity. 


Filamentous sulfur bacteria have been cited fre- 
quently in connection with activated sludge bulk- 
ing and their presence in the wastewater environ- 
ment has been associated with a variety of treat- 
ment-plant operational parameters. Carbon and ni- 
trogen requirements and influence of salinity and 
nutrient concentration on the growth of freshly- 
isolated strains of Thiothrix, Beggiatoa, and type 
021N bacteria are described. Wastewater Leucoth- 
rix strains were included in the studies for compari- 
son to the filamentous sulfur bacteria. Two Thioth- 
rix strains required both a reduced sulfur com- 
pound and organic carbon source for growth. 
Others grew heterotrophically on organic acids or 
fructose-related sugars. Thiothrix isolates differed 
in regard to salinity tolerance. Type 021N bacteria 
utilized various sugars, amino acids, and organic 
acids as sole carbon sources. Amino acids, but not 
nitrate, satisfied the nitrogen requirements of most 
strains. The Beggiatoa isolate used only simple 
organic acids and alcohols, and was inhibited by 
0.3% concentration of various salts. Strains of 
wastewater Leucothrix utilized various carbon and 
nitrogen compounds for growth. Low levels of 
lactate, ammonium, and phosphate supported maxi- 
mum growth of Thiothrix, Beggiatoa, and type 
021, but not Leucothrix strains. The optimum pH 
for growth initiation of the majority of bacteria 
was pH 7.0-7.5. (Rochester-PTT) 

W89-07632 


CHEMISTRY OF METALS IN ANAEROBICAL- 
LY TREATED SLUDGES, 

Delaware Univ., Newark. Coll. of Marine Studies. 
For primary bibliographic entry see Field SE. 
W89-07634 


FREEZE-THAW CONDITIONING OF CHEMI- 
CAL AND BIOLOGICAL SLUDGES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

W. R. Knocke, and P. Trahern. 

Water Research WATRAG, Vol. 23, No. 1, p 35- 
42, January 1989. 6 fig, 4 tab, 16 ref. EPA Grant 
R810893-01-0. 


Descriptors: *Wastewater treatment, *Sludge con- 
ditioning, *Freeze-thaw conditioning, Cost analy- 
sis, Feasibility studies, Refrigerants, Freezing. 


Indirect and direct freeze-thaw conditioning tech- 
niques were applied to improve the dewatering 
characteristics of both chemical and biological 
waste sludges. The direct-freeze methods examined 
were the use of secondary refrigerant (butane) 
evaporated in the sludge and the use of gas hydrate 


or clathrate formation by addition of Freon 12 
under appropriate temperature and pressure condi- 
tions. Sludges also were frozen solid using indirect 
freezing methods, thawed, and tested for compari- 
son. The results indicated that direct-freeze meth- 
ods did not appear technically or economically 
competitive with currently accepted conditioning 
methods. Instead, it is suggested that sludge freez- 
ing using natural climatic conditions may be the 
only appropriate application of freeze-thaw tech- 
nology. (Author’s abstract) 

W89-07635 


OZONIZATION OF BLEACHING WATERS OF 
THE PAPER INDUSTRY, 

Barcelona Univ. (Spain). Dept. Ingenieria Quimica 
y Metalurgia. 

C. Prat, M. Vicente, and S. Esplugas. 

Water Research WATRAG, Vol. 23, No. 1, p 51- 
55, January 1989. 3 fig, 2 tab, 11 ref. 


Descriptors: *Pulp and paper industry, 
*Wastewater treatment, ‘*Bleaching wastes, 
*Ozonation, Color removal, Chemica! reactions, 
Oxidations, Kraft mills, Industrial wastes, Econom- 
ic aspects. 


The ozonation of a kraft bleach effluent proceed- 
ing from the bleaching stages of kraft pulp decolor- 
ization was examined experimentally and with a 
mathematical model. An outline of the reaction is 
proposed in which the oxidizable compounds of 
the effluent are grouped into three classes: colored 
compounds that react quickly with the ozone, col- 
ored compounds that react slowly with the ozone, 
and uncolored compounds. The constants for the 
second order reaction rate at 20 C and the stoichio- 
metric coefficient also were determined. From the 
point of view of industrial application of ozona- 
tion, the range of reaction times of interest is for 
the easily de, le substances, because they 
form most of the effluent (90% of the total color). 
Given that their rate of degradation is quick, the 
treatment can be economical. It would be much 
more costly to eliminate the slowly-reacting col- 
ored compounds, but prolonging the treatment 
might result in other benefits besides decoloriza- 
tion. (Rochester-PTT) 

W89-07637 


TREATMENT OF CR(VD-CONTAINING 
WASTEWATER BY ADDITION OF POW- 
DERED ACTIVATED CARBON TO THE ACTI- 
VATED SLUDGE PROCESS, 

Thew Korea Inst. of Construction Technology, 
Inchon. Dept. of Environmental Engineering. 

S. E. Lee, H. S. Shin, and B. C . Paik. 

Water Research WATRAG, Vol. 23, No. 1, p 67- 
72, January 1989. 7 fig, 5 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Chromium, 
*Activated carbon, *Activated sludge process, Bi- 
ological wastewater treatment, Chemical oxygen 
demand, Oxygen uptake rate, Mathematical equa- 
tions, Mathematical models, Heavy metals, Micro- 
bial growth. 


The effect of powdered activated carbon (PAC) 
on the removal of Cr(VI) and COD and on oxygen 
uptake rate (OUR) by activated sludge microorga- 
nisms was investigated in batch and continuous 
flow reactors. The initial adsorption rate of Cr(VI) 
by PAC was greater than that by activated sludge 
flocs, and the equilibrium data could be described 
well by the Freundlich isotherm equation. The 
addition of PAC was an effective method to allow 
continuous operation of the biological process in 
the presence of Cr(VI) and increases in OUR as 
well as Cr(V1I) and COD removal efficiencies were 
evident. The average COD and Cr(VI) removal 
efficiencies with PAC addition were 96% and 
41%, respectively, whereas those without PAC 
addition were 85% and 9%, respectively. The ki- 
netic constants of biological oxidation were deter- 
mined on the two laboratory-scale activated sludge 
units, one with PAC addition and the other with- 
out PAC addition, fed with synthetic wastewater 
containing Cr(VI). The addition of PAC to the 
aeration basin increased overall microorganism 





growth rate and biological removal rate of the 
substrate. (Author's abstract) 
W89-07640 


ADSORPTION ON ACTIVATED CARBON OF 
P-NITROPHENOL FROM AQUEOUS SOLU- 


TION, 

Technical Univ. of Lodz (Poland). Inst. of Chemi- 
cal Engineering. 

For primary bibliographic entry see Field 5F. 
W89-07643 


PAH PARTITIONING MECHANISMS WITH 
ACTIVATED SLUDGE, 
North Dakota Univ., Grand Forks. Energy and 


Minerals Research Center. 

C. J. Moretti, and R. D. Neufeld. 

Water Research WATRAG, Vol. 23, No. 1, p 93- 
102, January 1989. 5 fig, 6 tab, 20 ref. DOE Grant 
DE-AC22-81FC10299. 


Descriptors: *Aromatic compounds, *Solubility, 
*Activated sludge, *Hydrocarbons, *Biological 
wastewater treatment, *Wastewater treatment, 
Distribution coefficient, Chemical partitioning, 
Thermodynamics, Mathematical analysis, Isoth- 
erms, Comparison studies, Sludge lipids, Mathe- 
matical models, Polycyclic aromatic hydrocar- 
bons. 


Research was conducted to study the accumula- 
tion of polycyclic aromatic hydrocarbons (PAH) 
in biological sludge produced from an activated 
sludge process. For the purpose of modeling PAH 
distribution, the activated sludge process was 
viewed as a two phase chemical system in which 
PAH molecules partition between the wastewater 
and the lipid fraction of the biological sludge. 
PAH distribution between the two phases was 
quantitatively represented by an equilibrium distri- 
bution coefficient. An equation was developed 
from thermodynamic principles to estimate lipid- 
wastewater distribution coefficients for PAH. 
Solving this equation required the UNIFAC 
method for calculating activity coefficients. PAH 
sludge sorption isotherms were experimentally de- 
termined for both a relatively clean ‘control’ 
wastewater and a fixed bed coal ification 
wastewater. Measured PAH distribution coeffi- 
cients compared well to estimated distribution co- 
efficients. The model indicates that PAH partition- 
ing may be represented by an equilibrium distribu- 
tion coefficient that relates the solubility of the 
PAH in the sludge lipid fraction to the solubility of 
PAH in the wastewater. (Author’s abstract) 
W89-07644 


SURVIVAL OF VIBRIO CHOLERAE IN 
TREATED AND UNTREATED RUM DISTILL- 
ERY EFFLUENTS, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W89-07645 


DON’T JUST PREACH PREVENTIVE MAIN- 
TENANCE, PRACTICE IT, 

Franzoy, Corey Engineers and Architects, Phoe- 
nix, AZ. 

For primary bibliographic entry see Field SF. 
W89-07656 


PREROTATION CONCEPT WORKS WELL 
FOR RETURN SLUDGE, 
ad Environmental Associates, Inc., Wheaton, 


R. J. Nogaj, and M. C. Berg. 
Water Engineering and Management WENMD2, 
Vol. 136, No. 1, p 38-40, January 1989. 2 fig. 


Descriptors: ‘*Prerotation pum *Sludge, 
*Wastewater treatment, Pumps, Performance eval- 
uation, Comparison studies, Design criteria, Hy- 
draulic engineering, Hydraulic machinery, On-site 
tests. 


A prerotation pumping system can be an effective 
alternative approach to sludge pumping and is 
often an excellent choice for return activated 
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sludge in handling municipal wastewater treatment 
plants. The principal elements of the prerotation 
system are: (1) a pump impeller design combining 
the characteristics of centrifugal and positive dis- 
placement pumps, (2) special suction basins that 
cause the liquid entering the pump suction to be 
rotated (prerotation), and (3) a weir placed in front 
of the basin combined with a tangential-confined 
entrance (venturi) that together regulate the speed 
of rotation within the basin. Types of pumps that 
have been evaluated for activated sludge pumping 
include screw pumps, centrifugal pumps with vari- 
able frequency drives, and the prerotation pumping 
system. At the Belvidere, Illinois, wastewater 
treatment plant, the influent raw wastewater pum 

station consists of four centrifugal pumps with 
variable frequency drives, whereas the final pump 
station uses screw pumps. Experience has shown 
that the prerotation system has the lowest mainte- 
nance requirements. At Lockport, Illinois, the acti- 
vated sludge pump station is configured for a range 
of 250-1600 epm. One two-speed pump is used to 
pump the full range of flows while the second 
7 stands by as a back-up. (Rochester-PTT) 
89-07657 


WASTEWATER 
EUROPE, 
Mcllvaine Co., Northbrook, IL. 

R. W. Mclilvaine. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 1, p 41-44, January 1989. 1 fig. 


Descriptors: *Hydraulic equipment, *Europe, 
*Wastewater treatment facilities, *Technology 
transfer, Sludge dewatering, Heat recovery, 
Pumps, Centrifuges, Filter presses, Biofilters, Bio- 
scrubbers, Incineration, Sludge disposal. 
Wastewater disposal, Fluidized beds, Evaporation. 


DEVELOPMENTS IN 


Many of the new developments in the wastewater 
treatment field originate in Europe. Innovations 
include: use of high-solids centrifuge dewatering 
instead of filter presses to save capital costs, use 
space in an existing building, and simplify oper- 
ations and maintenance; use of low temperature 
sludge heating with recovered heat to improve 
dewaterability; use of piston pumps for incinerator 
feeding and use of feed points into the bed and 
freeboard in lieu of top feed; and dewatered cake 
drying with recovered heat to improve the energy 
balance. Characteristics are described for the fol- 
lowing recently developed European products: the 
Centripress centrifuge, which allows centrifuges to 
compete with chamber filter presses in applications 
where a very dry cake is required; the high intensi- 
ty filter press of Andritz, which reportedly boosts 
solids by 5-15%; recessed chamber filter presses; 
hydraulically-driven reciprocating piston pumps; 
new developments in preparing filter felts; sludge 
incinerator improvements, including incineration in 
a sand bed; biofilters and bioscrubbers; biocatalytic 
exhaust cleaning systems; and the Krupp Wiswat 
fluidized bed heat exchanger for heating and eva- 
rating wastewater. (Rochester-PTT) 
89-07658 


TREATMENT OF SEASONAL PESTICIDES IN 
SURFACE WATERS, 
Environmental Protection Agency, Cincinnati, 


R. J. Miltner, D. B. Baker, T. F. Speth, and C. A. 
Fronk. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 1, p 43-52, January 1989. 
8 fig, 18 tab, 38 ref. EPA Great Lakes National 
Program Office Grant R-005727 and Cooperative 
Agreement CR-813500. 


Descriptors: *Water pollution treatment, *Activat- 
ed carbon, *Pesticide residues, *Agricultural 
runoff, Water treatment, Herbicides, Insecticides, 
Monitoring, Adsorption, Surface water records, 
Lake Erie. 


The Water Quality Laboratory at Heidelberg Col- 
lege (Tiffin, Ohio) has monitored a number of 
pesticides in the tributaries of Lake Erie since 1982 
as a part of its efforts to assess the impact of 
agricultural practices on the Great Lakes. Numer- 
ous pesticides were monitored in surface waters in 
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agricultural areas. Atrazine, alachlor, metolachlor, 
cyanazine, metribuzin, carbofuran, linuron, and si- 
mazine were found in the influent to three water 
treatment plants in stormwater runoff. All are were 
present in agricultural watersheds in microgram- 
per-liter concentrations for periods of two to six 
months or longer following application. Studies at 
these plants, together with bench-scale studies, 
demonstrated poor control by conventional treat- 
ment processes. The relatively high adsorption ca- 
= of these agrochemicals indicate that granu- 
lar activated carbon can be cost effective for their 
control. Powdered activated carbon applied at dos- 
ages used for the control of tastes and odors can 
also be effective if moderate percent removal is 
required. (Author’s abstract) 

W89-07691 


ACTIVATED ALUMINA FOR REMOVING DIS- 
SOLVED ORGANIC COMPO! 

en des Eaux, Le Pecq (France). Lab. Cen- 
tral. 


For primary bibliographic entry see Field SF. 
W89-07692 


RAPID SPECTROPHOTOMETRIC DETERMI- 
NATION OF TOTAL PHOSPHORUS IN IN- 
DUSTRIAL WASTEWATERS BY FLOW INJEC- 
TION ANALYSIS INCLUDING A CAPILLARY 
DIGESTOR, 

Sumitomo Chemical Co. Ltd., Takatsuki (Japan). 
Takatsuki Research Lab. 

M. Aoyagi, Y. Yasumasa, and A. Nishida. 
Analytica Chimica Acta ACACAM, Vol. 214, No. 
i p 229-237, November 15 1988. 6 fig, 4 tab, 10 
ref. 


Descriptors: *Industrial wastewater, *Wastewater 
analysis, *Chemical analysis, *Phosphorus, *Meas- 
uring instruments, *Spectrophotometry, Flow in- 
jection analysis, Capillary digestor, Seawater. 


The method described is suitable for the rapid 
determination of total phosphorus in industrial 
wastewaters. A coiled teflon capi digestor (20 
m long, 1 mm i.d.), which contains a platinum wire 
as catalyst for oxidation with potassium peroxodis- 
ulfate at 160 Celsius, is directly connected to the 
color-development system based on ion-pair for- 
mation between molybdophosphate and malachite 
green. A single determination of total phosphorus 
can be comp in 4 min. Calibration graphs are 
linear for ranges of 0-500 and 10-50 ng/ml phos- 
phorus. The Tessntanton limit is 2 ng/ml phos- 
phorus when the sample injection volume is opti- 
mized for a given analyte concentration. Applica- 
tions to industrial wastewaters mixed with sea- 
water were also examined. One of the drawbacks 
of the method for environmental ications was 
found to be the ‘color fading’ of malachite green 
caused by chloride in seawater. This becomes sig- 
nificant when the sodium chloride content exceeds 
about 0.1%. Another drawback is ‘density fluctua- 
tion’ arising from differences in density between 
the carrier and seawater. This causes ‘ghost peaks’ 
on the flow-injection response curve, resulting in 
errors which are not negligible at low phosphorus 
concentrations. This chloride ion problem was 
solved by introducing a reducing agent (sodium 
thiosulfate) into the system just after the di 

and before the mixing point for the color-forming 
reagent. Results are in good agreement with those 
obtained by the standard method. (Author’s ab- 
stract) 

W89-07733 


ON-LINE VOLTAMMETRIC ANALYZER FOR 
TRACE METALS IN WASTEWATER, 

Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

For primary bibliographic entry see Field 5A. 
W89-07736 


MUNICIPAL WASTEWATER SLUDGE: THE 
POTENTIAL PUBLIC HEALTH IMPACTS OF 
COMMON PATHOGENS, 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 
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For primary bibliographic entry see Field 5C. 
W89-07746 


MICROBIOLOGICAL AND VIROLOGICAL 
ANALYSIS OF WATER FROM TWO WATER 
FILTRATION PLANTS AND THEIR DISTRI- 
BUTION SYSTEMS, 

Institut Armand-Frappier, Laval (Quebec). 

P. Payment, F. Gamache, and G. Paquette. 
Canadian Journal of Microbiology CJMIAZ, Vol. 
34, No. 12, p 1304-1309, December 1988. 4 tab, 22 
ref. 


Descriptors: *Drinking water, ‘*Filtered 
wastewater, *Water quality, *Viruses, *Enterovir- 
uses, *Bacterial analysis, *Coliforms, Aeromonas, 
Pseudomonas, Clostridium, Bacillus, Flavobacter- 
ium, Species composition. 


The microbial flora of the water produced by two 
water filtration plants and their drinking water 
distribution systems were evaluated: the Pont-Viau 
(PV) and the Repentigny (RE) water filtration 
plants. Untreated water entering the plants con- 
tained 3.6 (PV) and 16.8 most probable number of 
infectious units (mpniu)/L (RE) enteric viruses and 
total coliform bacteria counts were 300,000 (PV) 
and 500,000 cfu/L (RE). Treated water leaving the 
plant was essentially free of all the bacterial indica- 
tors measured (total, stressed, and fecal coliforms; 
Aeromonas hydrophila; Pseudomonas aeruginosa; 
Clostridium perfringens; enterococci) as well as 
human enteric viruses. Heterotrophic plate counts 
at 20 and 35 C were low in the freshly treated 
water leaving the plants, but bacterial regrowth 
was observed in both distribution systems at all 
sampling sites. Average counts for the heterotro- 
phic plate count (20 C) were between 1-10 million 
cfu/L and counts were clearly increased with the 
distance from the plant. The most numerous bacte- 
tial genera were Bacillus, Flavobacterium, and 
Pseudomonas (nonaeruginosa). (Author’s abstract) 
W89-07773 


MAGNESIUM REQUIREMENT FOR BIOLOG- 
ICAL REMOVAL OF PHOSPHATE BY ACTI- 
VATED SLUDGE, 

Hokkaido Univ., Sapporo (Japan). Dept. of Chemi- 
cal Process Engineering. 

H. Imai, K. Endoh, and T. Kozuka. 

Journal of Fermentation Technology JFTED8, 
Vol. 66, No. 6, p 657-666, 1988. 7 fig, 6 tab, 16 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Activated sludge, *Phos- 
phorus removal, *Magnesium. 


The effects of Mg on excess uptake of phosphate in 
an aerobic-anaerobic activated sludge process were 
examined by the fill and draw procedure. The 
alternation of anaerobic and aerobic conditions in 
one cycle of fill and draw process was varied many 
ways. The presence of sufficient Mg was necessary 
for uptake of excess phosphate. When sludge con- 
tained more P than the upper limit of P content in 
the usual aerobic activated sludge, 2.5% by 
weight, Mg was also contained in more than an 
ordinary amount (0.5%). Their contents in the 
sludge at the end of each cycle of the process were 
correlated with each other by a linear equation 
with a correlation coefficient of 0.99. When Mg 
concentration was insufficient for the uptake of 
excess phosphate, its concentration in the treated 
water was 0.1 mg/L. In the first anaerobic period 
both phosphate and Mg were released, and in a 
successive period they were taken up again. The 
weight ratio of differential amounts of P and Mg 
released or taken up changed with time in one 
cycle. Dynamic behaviors of phosphate and Mg 
removal against the step change of feed Mg con- 
centration also showed a stoichiometric relation- 
ship supporting the correlation equation mentioned 
above. (Author’s abstract) 

W89-07779 


ECONOMICS OF SELENIUM REMOVAL 
FROM DRAINAGE WATER, 

Epoc Water, Inc., Fresno, CA. 

For primary bibliographic entry see Field 5G. 
W89-07794 


PERFORMANCE AND KINETICS OF AER- 
ATED FLUIDIZED BED BIOFILM REACTOR, 
Pennsylvania Univ., Philadelphia. Dept. of Sys- 
tems Engineering. 

W. K. Shieh, and C. T. Li. 

Journal of Environmental Engineering JOEDDU, 
Vol. 115, No. 1, p 65-79, February 1989. 9 fig, 1 
tab, 29 ref. 


Descriptors: *Fluidized bed process, *Wastewater 
treatment, *Denitrification, *Fluidized beds, Kinet- 
ics, Performance evaluation, Nitrification, Bio- 
chemical oxygen demand, Aeration, Dissolved 
oxygen. 


The aerated fluidized bed biofilm reactor (FBBR) 
was evaluated for treatment of a corn starch 
wastewater at food-to-microorganism (F/M) ratios 
ranging from 0.42 to 1.61 g 5-day biochemical 
oxygen demand (BODS)/g total volatile solids 
(TVS)-day. Laboratory results indicated that good 
combined carbon oxidation-nitrification, with re- 
moval efficiencies greater than 90%, could be 
achieved providing that F/M ratio and mean cell 
residence time (MCRT) were maintained at less 
than 1.0 g BOD5S/g TVS-day and longer than five 
days, respectively. More than 95% of reactor bio- 
mass in an aerated FBBR was immobilized on the 
fluidized media. Depending on the BODS loadings 
applied, between 25 to 75 mg TVS could be immo- 
bilized per gram of sand. Good oxygenation per- 
formance, with bulk-liquid dissolved oxygen con- 
centrations consistently greater than 3.0 mg/L, 
was achievable because the fluidization require- 
ments of media controlled the air injection rate. 
Both BODS removal and nitrification kinetics ex- 
hibited a pattern suggesting that mass transfer re- 
sistances of substrates could be significant within 
the region of low bulk-liquid concentrations. (Au- 
thor’s abstract) 
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DESIGN AND CONSTRUCTION OF LEACH- 
ING SYSTEMS IN FILL BASED ON PERME- 
ABILITY, 

Lenard Engineering, Storrs, CT. 

J. E. Kilduff. 

Journal of Environmental Engineering JOEDDU, 
Vol. 115, No. 1, p 239-256, February 1989. 8 fig, 13 
ref. 


Descriptors: *Permeability, *Wastewater disposal, 
*Septic tanks, *Leaching, *Path of pollutants, 
Design criteria, Permeability coefficient, Rural 
areas, Waste disposal, Connecticut, Case studies, 
Economic criteria. 


In rural or unsewered areas, building on-site 
sewage disposal systems in fill can be used to 
overcome site limitations such as high groundwat- 
er and shallow depth to ledge. An efficient design 
requires a permeability specification that balances 
the requirements of infiltrative area size, hydraulic 
capacity, and retention time. A procedure is pro- 
posed to facilitate material identification and con- 
struction to meet permeability specifications. Grain 
size correlations and simple falling-head permeam- 
eter tests can be used to evaluate fill material on a 
preliminary basis. More in-depth testing involves 
developing density-permeability- moisture content 
relationships. Field pilot testing is recommended to 
optimize construction techniques and verify labo- 
ratory measurements. Daily permeability tests 
should be taken during construction to allow cor- 
rections for variations in material and moisture 
content. Design procedures are tested in a case 
study of a 9,084 L/day facility on a limited site in 
Ashford, Connecticut. Construction of on-site 
sewage disposal systems in fill on limited sites is 
more expensive than conventional systems; a thor- 
ough economic analysis is required to assess 
project feasibility. (Geiger-PTT) 
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SIMPLE METHOD FOR THE DETOXIFICA- 
TION OF WASTEWATER ULTRAFILTRATION 
CONCENTRATES FOR ROTAVIRUS ASSAY 
BY INDIRECT IMMUNOFLUORESCENCE, 
Leeds Univ. (England). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5A. 
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SURVEY OF THE ANAEROBIC BIODEGRA- 
DATION POTENTIAL OF ORGANIC CHEMI- 
CALS IN DIGESTIN's SLUDGE, 

Water Research Centre, Medmenham (England). 
N. S. Battersby, and V. Wilson. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 2, p 433-439, February 
1989. 1 fig, 6 tab, 34 ref. 


Descriptors: *Anaerobic digestion, *Sludge diges- 
tion, *Wastewater treatment, *Degradation, *Or- 
ganic compounds, *Biodegradation, Chemical 
properties, Anaerobic conditions, Surveys, Toxici- 
ty. 


The degradation potential of 77 organic chemicals 
under methanogenic conditions was examined with 
an anaerobic digesting sludge from the United 
Kingdom. Degradation was assessed in terms of 
net total gas (CH4 plus CO2) produced, expressed 
as a percentage of the theoretical production 
(ThGP). The compounds tested were selected 
from various chemical groups and included substi- 
tuted phenols and benzoates, pesticides, phthalic 
acid esters, homocyclic and heterocyclic ring com- 
pounds, glycols, and monosubstitued 

The results obtained were in good agreement with 
published surveys of biodegradability in U.S. di- 
gesting sludges and other methanogenic environ- 
ments. In general, the presence of chloro or nitro 
groups inhibited anaerobic gas production, while 
carboxyl and hydroxyl groups facilitated biodegra- 
dation. The relationship between substituent posi- 
tion and susceptibility to methanogenic degrada- 
tion was compound dependent. The following 
chemicals were completely degraded (>80% 
ThGP) at a concentration of 50 mg of carbon per 
liter: phenol, 2-aminophenol, 4-cresol, catechol, 
sodium benzoate, 4-aminobenzoic acid, 3-chloro- 
benzoic acid, phthalic acid, ethylene glycol, dieth- 
ylene glycol, triethylene glycol, sodium stearate, 
and quinoline. 3-Cresol, 4-cholorobenzoic acid, di- 
methyl phthalate, and pyridine were partially de- 
graded. Although the remaining chemicals tested 
were either persistent or toxic, their behavior may 
differ at more environmentally realistic chemical- 
to-biomass ratios. The current finding suggest that 
biodegradability assessments made with sludge 
from one source can be extrapolated to sludge 
from another source with a reasonable degree of 
confidence and should help in predicting the fate 
of an organic chemical during the anaerobic diges- 
tion of sewage sludge. (Author’s abstract) 
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DUAL COMPUTER SYSTEMS ENHANCE 
WASTEWATER TREATMENT, 

Black and Veatch, Kansas City, MO. 

A. K. Richardson. 

Public Works PUWOAH, Vol. 120, No. 2, p 72-73, 
February 1989. 2 fig. 


Descriptors: *Network design, *Wastewater treat- 
ment, *Data processing, *Data storage and retriev- 
al, *Computers, Networks, Virginia, Computer 
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In conjunction with wastewater treatment facility 
design and construction contract administration 
services, process monitoring and information man- 
agement systems are currently being developed for 
Henrico County, Virginia. Expandability and flexi- 
bility figure prominently in the design of the net- 
work. Through use of this integrated approach, 
operations, administrative, and maintenance func- 
tions will continue to improve as a history of data 
from the plant is captured, processed, and stored 
for future reference. The process monitoring 
system consists of five layers: the first consists of 
the system database; the second is the system inter- 
face, which controls access to the system data and 
is responsible for the security and integrity of the 
data; the third layer contains application modules, 
which manipulate data that enables an operator to 
produce specific information; the fourth layer is 
the operator interface; it is through this layer that 
operators access application programs for entering, 
monitoring and manipulating data; the fifth layer is 





the input/output layer. This is where all informa- 
tion enters or is extracted from the system. The 
output includes reports and other information gen- 
erated at the a of the operator. The process 
modeling module = the designers’ process 
— allowing the operators to predict the 


ects of changing wastewater conditions and to 
make necessary process adjustments. (Friedmann- 


PTT) 
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SEATTLE AUTOMATES SEWER INSPECTION 
AND MAINTENANCE, 


Seattle Sewer Utility, WA. 

B. Clendaniel, and J. P. Soltesz. 

Public Works PUWOAH, Vol. 120, No. 2, p 74-75, 
February 1989. | fig. 
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puters, Data processing, Seattle, Remote sensing. 


The Wastewater Collection Management System 
(WCMS), by Hansen Software, Inc., has been se- 
lected to automate Seattle’s existing manual sewer 
maintenance program; the new system coordinates 
TV inspection information, work orders, sewer 
page reports, and other maintenance records. 
A laptop TV inspection system allows city TV 
crews to enter a manhole-to-manhole number and 
confirm previously entered information. Surface 
cover, traffic conditions, and safety messages can 
be added to the system during set-up. Results from 
TV inspection, once uploaded into the office per- 
sonal computer, provide te main line, struc- 
— inflow and infiltration, and root condition 
of televised lines. With the new system, the 
city | targeted some 7,000 main line segments or 
19 % of its system to be scheduled for preventive 
maintenance. Overall, the city has improved its 
ability to identify and evaluate new lines requiring 
ngs maintenance. (Friedmann-PTT) 
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In working with weak acid/base systems common 
to municipal waste waters and in anaerobic waste 
treatment ——— determination of the concen- 
trations of the species of each of the acid/base 
systems can be difficult. Characterization of the 
carbonate system in aqueous solution requires 
measurement inter alia of the alkalinity associated 
with an equivalent carbonic acid solution, a solu- 
tion state usually identified by an estimated end 
point pH value. To overcome difficulties in end 
point estimation Gran developed a technique for 
alkalinity determination that does not depend on 
the end point. Characterization of the carbonate 
system in mixtures of weak acid/bases again re- 
quires an alkalinity measurement but now no end 
point can be estimated. The Gran approach was 
extended to the carbonate system in mixtures of 
weak acid/base systems. The extension requires a 
generalization of the concepts of alkalinity and 
acidity and the development of a consistent no- 
menclature. The extended method has been tested 
experimentally using a number of made-up mix- 
tures of the carbonate, phosphate, acetate and am- 
monia systems and the alkalinity results have been 
found to be within 1% of the expected values. 
(Author’s abstract) 
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EFFECT OF SUBSTRATES ENRICHED WITH 
PROTEIN ON BIOLOGICAL PHOSPHATE RE- 
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January 1989. 10 fig, 5 tab, 52 ref. 
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The effect of feed composition changes on biologi- 
cal phosphate removal was studied in order to find 
a feed composition that would make it possible to 
operate a stable laboratory process in which the 
underlying biochemical process could be investi- 
gated. The effect of substrates enriched with pro- 
tein as compared to settled sewage on biological 
phosphate removal was studied in a laboratory- 
scale Bardenpho (TM) unit, using the waste acti- 
vated sludge phosphate concentration calculated 
from the dynamic phosphate mass balance as per- 
formance criterium. A strong correspondence was 
found between the calculated phosphate concen- 
tration and changes introduced in the feed compo- 
sition. The easily biod ble peptone and milk 
protein substrates were found to support enhanced 
phosphate removal significantly better than settled 
sewage. However, fresh protein substrate fed to 
sludge already adapted to it temporarily decreased 
phosphate removal over the first day, followed by 
an increase over the next few days. (VerNooy- 


PTT) 
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PRODUCTION OF THE SHARPTOOTH CAT- 
FISH CLARIAS GARIEPINUS (BURCHELL) 
AND THE EUROPEAN COMMON CARP CY- 
PRINUS CARPIO L. WITH ARTIFICIAL FEED- 
ING IN POLYCULTURE IN MATURATION 
PONDS AT SESHEGO, LEBOWA, 

University of the North, seen: (South Africa). 
Limnological Research Unit. 

J. F. Prinsloo, H. J. Schoonbee, I. H. van der Walt, 
and M. Pretorius. 

Water SA WASADYV, Vol. 15, No. 1, p 43-48, 
January 1989. 1 fig, 3 tab, 34 ref. 
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A fish polyculture production investigation was 
done in South Africa using overwintered fish of 
the Aischgrund variety of the common carp, Cy- 
prinus carpio, and the sharptooth catfish Clarias 
gariepinus in final maturation pond effluent water. 
Equal numbers of both species were initially 
stocked at a total density of 11,045 fish/ha. There 
was a continuous through flow of water during the 
production period of 100 d. The total fish yield 
over this period was 4.55 t of fish/ha, of which 
64% was contributed by the common carp. Prob- 
lems were encountered with the overfeeding of the 
sharptooth catfish, which led to some mortalities. 
However, the study showed that these two species 
can be grown together successfully in polyculture, 
subject to a specific feed application program 
being followed to prevent overicelii by the cat- 
fish. (Author’s abstract) 
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METHOD FOR THE EXAMINATION OF THE 
DEPOSITION OF DYNAMICALLY FORMED 
ZIRCONIUM MEMBRANES, 

Natal Univ., Durban (South Africa). Dept. of Civil 
Engineering. 
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In order to permit monitoring or post-examination 
of the deposition of zirconium membranes for dy- 


namic ultrafiltration processes used to treat a range 
of industrial effluents a reliable and reasonably 
rapid method for quantitative determination of the 
zirconium levels i in on feed, reject, and permeate 

is proved method for the 
preparation of ae ‘before the spectrophotome- 
tric determination of micro-amounts of Zr(IV) 
using sodium alizarin sulfonate as the color reagent 
is described. The concentration range applied is 
0.91 to 91 mg of Zr(IV)/L and the relative stand- 
ard deviation is 0.8%. A comparative study of the 
aging of Zr(IV) solutions shows that hydrolysis 
can be prevented if sample preparation includes 
acidification to pH 0.5 and equilibration of the 
zirconium species for 24 h prior to analysis. All 
reagents are also acidified to pH 0.5. At this pH the 
color complex exhibits an absorption maximum 
and, in addition, low results due to hydrolysis of 
Zr(IV) are avoided. The method of analysis was 
employed for post-examination of the formation of 
zirconium-based polymeric ultrafiltration mem- 
branes (dynamic membranes) laid down from 
Zr(IV) solutions. An alternative method for moni- 
toring the progress of membrane deposition in- 
volves color development at pH 0.5 and 85 C to 
accelerate equilibrium. (Author’s abstract) 
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CLOSING THE WATER AND SLUDGE LOOP, 
Clayton County Water Authority, Morrow, GA. 
For primary bibliographic entry see Field 3C. 
W89-07944 


ENZYMATIC METHOD FOR THE ESTIMA- 
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Changsha Inst. of Tech. (China). Dept. of Applied 
Chemistry. 

For primary bibliographic entry see Field 5A. 
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TREATMENT OF URANIUM EFFLUENT BY 
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National Tsing Hua Univ., Hsinchu (Taiwan). 
Dept. of Chemical Engineering. 
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Membrane separation processes play a very impor- 
tant role in wastewater treatment. Uranium con- 

version process effluent, which contains many 
toxic, corrosive and radioactive compounds, needs 
further treatment and recovery of uranium. The 
reverse osmosis membrane and separation process 
was applied to treat uranium conversion process 
effluent. The uranium content was lowered to less 
than 1 mg/L, the rejection of uranium was 99.5% 
or higher, and the overall decontamination factor 
was higher than 100. After repeated treatments in a 
batch-type concentration process of the uranium 
conversion process effluent, the uranium content in 
the concentrated solution was higher than 2.1 g/L, 
and the volume was reduced to 30% of its original 
value. These results show that uranium conversion 
process effluent can be successfully treated to meet 
the standards of waste disposal. Because of the 
variations in the composition, chemical properties 
and pH value of uranium conversion process efflu- 
ent, it is necessary to study the effect of these 
parameters on the membrane separation process. 
The results show that the most important factor is 
the feed pH value. The effect of pressure was also 
important. It is shown that proper control of these 
three factors is essential for successful treatment of 
uranium conversion process effluent. (Author's ab- 
stract) 
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WASTEWATER TREATMENT OR RESOURCE 
MANAGEMENT: A COMPARISON BETWEEN 
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Swedish environmental policies have aimed at con- 
necting even small point source discharges to terti- 
ary treatment plants, either by large scale collec- 
tion and treatment systems or by small scale sepa- 
rate plants. The cost-effectiveness of the strategy 
for a number of urban areas with less than 1000 
inhabitants was evaluated in one municipality 
(115,000 inhabitants) in the south of Sweden. By 
combining the total cost regression equations, a 
relationship was established to show treatment ca- 
pacities and distances at which local tertiary treat- 
ment was economically equivalent to the central- 
ized system for two different cost allocations. Av- 
erage costs per person for small separate tertiary 
treatment plants were about the same magnitude as 
those for connection to the main municipal system 
at the present level of cay ve rind utilization. A differ- 
ent on-site treatment technique, the wetland filter, 
which has been experimentally adapted to Swedish 
conditions, was compared to the existing system. 
In the wetland filter, pre-sedimented wastewater is 
applied by surface irrigation to reed sweetgrass, 
Glyceria maxima, growing in loamy sand. Part of 
the nutrients is recovered by harvest of the grass. 
Besides reaching tertiary requirements for phos- 
phorus and BOD removal, the wetland filter re- 
moved more nitrogen than the ordinary treatment 
plants. Investment costs for wetland filters were 
estimated to be somewhat lower than those for 
existing technology. Operation and maintenance 
costs would be considerably lower. Further, there 
are potential revenues from the utilization of the 
grass for forage or energy purposes by integrating 
wastewater treatment into a farming system. The 
principal differences in reg, astewater con- 
stituents as pollutants to be removed or resources 
to be managed are discussed. (Author’s abstract) 
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POLYPHOSPHATE-DEGRADING ENZYMES 
IN ACINETOBACTER SPP. AND ACTIVATED 
SLUDGE, 
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— of Microbiology. 
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Polyphosphate-degrading enzymes were studied in 
Acinetobacter spp. and activated sludge. 
Polyphosphate:AMP _phosphotransferase activity 
in Acinetobacter strain 210A decreased with in- 
creasing growth rates. The activity of this enzyme 
in cell extracts of Acinetobacter strain 210A was 
maximal at a pH of 8.5 and a temperature of 40 C 
and was stimulated by (NH4)2SO4. The K sub m 
for AMP was 0.6 mM, and the Vmax was 60 
nmol/min per mg of protein. Cell extracts of this 
Strain also contained polyphosphatase, which was 
able to degrade native polyphosphate and synthet- 
ic magnesium polyphosphate and was strongly 
stimulated by 300 to 400 mM NHACI. A positive 
correlation was found between 
polyphosphate:AMP phosphotransferase activity, 
adenylate kinase activity, and phosphorus accumu- 
lation in six Acinetobacter strains. Significant ac- 
tivities of polyphosphate kinase were detected only 
in strain P, which contained no 
polyphosphate:AMP phosphotransferase. In sam- 


ples of activated sludge from different plants, the 
activity of adenylate kinase correlated well with 
the ability of the sludge to remove phosphate 
biologically from wastewater. (Author’s abstract) 
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EFFECT OF FLUORIDE ON NITRIFICATION 
OF A CONCENTRATED INDUSTRIAL WASTE, 
Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

W. W. Clarkson, A. G. Collins, and P. L. Sheehan. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 240-245, January 
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The potential for biological nitrification of an in- 
dustrial waste containing 4,000 mg of ammonia N 
and 10,000 mg of fluoride per liter was investigat- 
ed. Ammonium sulfate and sodium fluoride were 
tested in various combinations of 100 to 2,000 mg 
of NH4&{+)-N per liter and 0 to 5,000 mg of 
fluoride per liter in suspended-growth stirred-tank 
reactors containing enriched cultures of nitrifying 
bacteria from a municipal sewage treatment plant. 
Steady-state data, confirmed by mass balances, 
were obtained after five to six retention periods. In 
the absence of fluoride, nitrification efficiency was 
near 100% for up to 500 mg of NH4(+)-N per 
liter. The influence of fluoride was studied at a low 
ammonia concentration (100 mg/liter) and exerted 
no significant effect on nitrification at concentra- 
tions of up to 200 mg/liter. Maximum effect of 
fluoride was reached at 800 mg of fluoride per 
liter, and no greater inhibition was observed for up 
to 5,000 mg of fluoride per liter. At the highest 
concentrations studied, ion pairing of ammonium 
and fluoride may exert a significant effect on kinet- 
ic coefficients. Kinetic analyses showed maximum 
specific substrate removal rates (qmax) of 
NH4+)-N to be about 2.3 mg of N per mg of 
volatile suspended — r day in the absence of 
fluoride and 0.85 mg N per mg of volatile 
suspended solids per ow in the presence of fluo- 
ride. The form of inhibition due to the presence of 
fluoride was shown to be not competitive, con- 
forming to a mixed inhibition model. (Author’s 
abstract) 
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Water quality studies were conducted at Springhill 
subdivision in suburban Lake Worth, FL to assess 
the nutrient removal efficiency of a combination 
grassed swale/wet detention storm water manage- 
ment system. Routine baseline water quality data 
were collected on a biweekly basis during the 
period June 1985 through January 1986. Six dis- 
crete storm events were monitored for water qual- 
ity and quantity trends during this period. Nutrient 
mass loading calculations for four of the six events 
indicate surface water treatment efficiency estima- 
tions for total suspended solids (0%), total phos- 
phorus (64%), orthophosphorus (98%), nitrite and 
nitrate nitrogen (98%), and total Kjeldahl nitrogen 
(77%). These findings were collated with previous 
study results appearing in the literature. Compari- 
sons indicate that Springhill nutrient removal effi- 
ciencies exceeded previous regional and national 
study findings. (Author's abstract) 
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The treatment of wastewater containing three or- 
ganophosphorous pesticides: diazinon; azinphos- 
methyl; and fenthion by using continuous flow 
methodologies coupled on line with HPLC-UV 
detection is presented. Two continuous flow tech- 
niques, completely continuous flow and flow injec- 
tion, both combined with two separation methods, 
liquid-liquid extraction and adsorption resins are 
discussed, as well as ihe influence of physical and 
chemical parameters on the analysis. Adsorption 
resins seem to be more suitable for the treatment of 
wastewater at low pesticide concentrations while 
liquid-liquid extraction is more selective. (Author's 
abstract) 
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The genus Acinetobacter can be separated into 12 
“genospecies’ of the basis of DNA/NDA hybrmi- 
zation. Members of the genus have been implicated 
as the bacteria mainly responsible for the enhanced 
removal of phosphate during treatment of sewage 
using activated sludge; however, they have also 
been isolated from plants that were not showing 
enhanced removal of phosphate. Bacteria were 
isolated from activated sludge, showing enhanced 
removal of phosphate after several months o 
ation of a pilot-scale ~~ treatment plant. 
lates were obtained by colony picking or micro- 
manipulation of clusters of cells. At start-up, fila- 
mentous bacteria were the most noticeable compo- 
nent of the sludge, whereas 4 and 5.5 months later, 
although filamentous bacteria were still present, 
the most noticeable component was clusters (diam- 
eter 5-50 microns; mean approximately 20 microns) 
of coccoid cells (diameter up to 2 microns) densely 
packed with polyphosphate. Those identified ge- 
netically (i.e., by transformation) as Acinetobacter 
belonged mostly (78%) to a single genospecies. 
(Friedmann-PTT) 
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Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07008 


SURFACE-GEOPHYSICAL INVESTIGATIONS 
IN MELTON VALLEY, OAK RIDGE RESER- 
VATION, TENNESSEE, 

Geological Survey, Nashville, TN. 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07047 


Water Re- 


EFFLUENT MIGRATION FROM _ SEPTIC 
TANK SYSTEMS IN TWO DIFFERENT LITHO- 
LOGIES, BROWARD COUNTY, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For ay bibliographic entry see Field 5B. 
W89-070 


GROUND-WATER AND SOIL CONTAMINA- 
TION NEAR TWO PESTICIDE-BURIAL SITES 
IN MINNESOTA, 
Geological Survey, St. 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-07092 


Paul, MN. Water Re- 


GROUND WATER CONTAMINATION IN NEW 
MEXICO 1927-1986, 

New Mexico’ Environmental 
Agency, Santa Fe. 

For primary bibliographic entry see Field 5B. 
W89-07123 


Improvement 


OIL CONSERVATION DIVISION PROGRAM 
FOR GROUND WATER PROTECTION, 

New Mexico Oil Conservation Div., Santa Fe. 
For primary bibliographic entry see Field 5G. 
W89-07134 


REFINEMENT OF COLUMN SETTLING TEST 
R ESTIMA 


DREDGED MATERIAL DISPOSAL AREAS, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

M. R. Palermo, and E. L. Thackston. 

Available from the National Technical Information 
Service, Springfield, VA 2216las AD-A203359. 
Price codes: A03 in — copy; AOI in microfiche. 
Technical Report D-88-9, December 1988. Final 
Report. 42p, 9 fig, 5 tab, 8 ref, append. 


Descriptors: *Dredging wastes, *Wastewater anal- 
ysis, *Water analysis, *Spoil banks, *Water quality 
control, *Pollutant identification, Water pollution 
prevention, Suspended solids, Sedimentation, Floc- 
culation, Physical separation, Prediction, Waste 
disposal. 


Column settling test procedures are used in design- 
ing confined dredged material disposal areas for 
effective sedimentation and initial storage of solids. 
The results of a study are presented in which the 
test procedures were refined to allow a prediction 
of the effluent suspended solids concentration for 
conditions normally found when saltwater sedi- 
ments are encountered. For this case, the dredged 
material normally settles by zone settling, forming 
a clarified supernatant in the confined disposal 
area. The study determined that the settling behav- 
ior of the fine particles initially remaining in the 
supernatant following zone settling is flocculant 
settling. Procedures were developed for predicting 
effluent concentrations as a function of retention 
time and other pertinent operating conditions. The 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


ability to make such predictions is essential if total 
concentrations of contaminants in the effluent from 
confined disposal areas must be determined. (Au- 
thor’s abstract) 

W89-07140 


CONTAMINANT MIGRATION IN GROUND- 
WATER WITH EMPHASIS ON HAZARDOUS 
WASTE DISPOSAL, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field SB. 
W89-07145 


HAZARDOUS WASTE CONTAINMENT, 
California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

J. K. Mitchell. 

IN: Groundwater in Ragen Geology. The 
Geological Society, London. 1986. p 145-157, 1 
tab, 13 fig, 23 ref. 


Descriptors: *Underground waste disposal, *Ra- 
dioactive waste di *Waste containment, 
*Containment, *Waste disposal, *Hazardous mate- 
rials, *Waste storage, *Clay barriers, slurry trench 
cutoff walls, Geomembrane walls, Concrete dia- 
phragm walls, Sheetpile walls, Grout curtains, Hy- 
draulic barriers, Compacted clay liners, Geomem- 
brane liners. 


Containment systems that have been developed to 
isolate wastes from the soil and water that sur- 
round them in the ground include compacted clay 
barriers, slurry trench cutoff A ay geomembrane 
walls, concrete diaphragm walls, sheetpile walls, 
grout curtains, hydraulic barriers, compacted clay 
liners, and geomembrane liners. The choice in any 
case is dictated by whether waste from an existing 
facility or spill or from a new disposal site is to be 
contained and by the geological — dea 
compacted clays have properties that are wel 
suited for waste containment, as do flexible mem- 
brane liners. Compatibility between these 
and the waste must be considered. Evidence is 
accumulating that the hydraulic conductivity of 
properly compacted clay is not significantly affect- 
ed by exposure to most organic solvents and inor- 
ganic chemical wastes in dilute solution. 

liner designs that incorporate both compacted clay 
and flexible membrane liners as well as leachate 
collection systems have been proposed to satisfy 
the requirements of recent | tion in the USA. 
The higher temperatures and long times associated 
with nuclear waste isolation by deep burial pose 
special problems of barrier stability. It appears hat 
smectite clay has adequate stability to be used for 
repository buffer and seal material. (See also W89- 
07178) (Author’s abstract) 

W89-07192 


HYDROGEOLOGICAL INVESTIGATION OF A 
PROPOSED WASTE DISPOSAL SITE AT 
NANT Y GWYDDON, SOUTH WALES, 

Halcrow (William) and Partners, Cardiff (Wales). 
R. Tonkin. 

IN: Groundwater ~ Engineering Geology. The 
Geologi , London. 1986. p 187-196, 1 
tab, 6 fig, 11 ref. 


Descriptors: *Water pollution prevention, *Hydro- 
geology, *Groundwater, Groundwater movement, 
*Waste disposal, *Land disposal, *Wales, Tracers, 
Recharge, Infiltration, Rainfall infiltration, 
Groundwater pollution, Percolation, Leachates. 


The hydrogeological investigation of a proposed 
landfill site in an area receiving rainfall in excess of 
2000 mm and in which numerous water resources 
have been developed is described. A groundwater 
tracing test was performed in conjunction with a 
surface water survey. The study revealed that the 
tip site is underlain by a thin soil cover which 
readily permits infiltration of rainwater. Recharge 
of underlying aquifers is rapid and emergence of 
groundwater along the crops of aquicludes is sus- 
tained by variable but occasionally large heads of 
water — a mean hydraulic gradient of | in 
18. Despite a fissure flow mode of groundwater 
transmission, considerable mixing and dilution po- 
tential is indicated. A net in flow of groundwater 


to aquifers underlying the site appears derived 
from an extensive upland catchment beyond a fault 
zone to the west. Adoption of an analysis of tracer 
recovery based on comparison with cumulative 
flows facilitates interpretation of results durin 
drought conditions. Loss of groundwater through 
downward percolation to deep strata is significant 
but would not carry away sufficient leachate to 
enable the site to function without risk of pollution 
except by containment principles. To protect es- 
tablished fishin; ag other social amenities, site 
lining with leac mainly to trunk sewer 
are pi (See also W89.07178) (White- 
Reimer- 

W89-07196 


SITE INVESTIGATIONS TECHNIQUES USED 
TO ASSESS THE LIKELY HYDROLOGICAL 
IMPACT OF A PROPOSED LANDFILL SITE, 
Applied Geology Ltd., Warwick (England). 

For primary bibliographic entry see Field 7B. 
W89-07197 


BASIC CONCEPTS INVOLVED IN THE 
LEACHING OF WASTE FORMS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-07235 


LEACHING MODELS AND MODELING CON- 
SIDERATIONS FOR SOLIDIFIED 
LEVEL RADIOACTIVE WASTE — 
Brookhaven National Lab., Upton, NY. 

For primary bibliographic entry see Field 5B. 
W89-07236 


LOw- 


COMPARISONS OF LABORATORY WASTE 
EXTRACTS WITH ae LEACHATES, 

Oak Ridge National Lab., 

For primary bibliographic ent entry see Field 5B. 
W89-07237 


PROBLEMS IN THE ANALYSIS OF SOLID 
WASTE EXTRACTS DERIVED FROM LEACH- 
ING TESTS, 

Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 5A. 
W89-07238 


SOLUBILITY CONSTRAINT CONCEPTS AP- 
PLIED TO LEACH TESTING OF WASTE 


FORMS, 
Battelle Pacific Northwest Labs., Richland, WA. 


For primary bibliographic entry see Field SB. 
W89-07239 


ENHANCED MOBILITY OF WASTE DERIVED 
METALS IN COLUMN STUDIES OF 
GROUNDWATER TRANSPORT, 

oo Univ., SC. Dept. of Environmental Sys- 


Engineering. 
For | primary bibliographic entry see Field 5B. 
W89-07240 


DEVELOPMENT OF A WASTE TRACKING 
SYSTEM FOR PLANNING AND ANALYSIS OF 
LARGE SCALE LEACHING EXPERIMENTS, 
Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 5D. 
W89-07290 


EFFECT OF WET/DRY CYCLES ON THE 
LEACHING OF CEMENTED WASTE FORMS, 
Ontario Hydro, Toronto. Civil Research Div. 

R. Dayal, L. Millan, J. Clinton, and H. S. Arora. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 270-273, 2 fig, 1 
tab. 


Descriptors: *wetting, 


*Drying, *Radioactive 
waste disposal, 


*Path of pollutants, *Leaching, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


*Solid wastes, Cesium, Strontium, Wet/dry cycles, 
Fate of pollutants, Cation exchange, Resins. 


Data are presented on releases of Cs-137 and Sr-85, 
as well as stable elements Ca, Sr, and Mg, from 
cemented cation exchange resin waste forms sub- 
jected to a range of cyclic wet/dry leaching condi- 
tions. In particular, the effect of wet/dry cycles on 
the mechanisms by which Cs-137 and Sr-85 are 
mobilized and transported in the solid waste matrix 
is discussed. Basically three types of leaching tests 
were considered: (1) cyclic wet/dry leaching, (2) 
modified International Atomic Energy Agency 
leaching representing continuously saturated con- 
ditions with periodic leachant replenishment, and 
(3) solubility limiting leaching conditions repre- 
senting no leachant replenishment. The results in- 
dicate that, for a constant wet period and extended 
dry periods, the leach rates observed for cesium in 
a given total immersion time are far greater than 
those based on the International Atomic Energy 
Agency test, which represents continuously satu- 
tated leaching conditions. The observed enhance- 
ment in cesium release with increasing length of 
dry period is believed to be a result of replenish- 
ment of the leached specimen surface with cesium, 
migrating from the sub-surface zones, during dry 
periods of a leaching cycle. In contrast to the 
release behavior of Cesium under extended dry 
me in a leaching cycle, consistently lower 
h rates are observed with increasing length of 
wet periods in a leaching cycle. Lower leach rates 
with increasing leachant residence time are attrib- 
uted to saturation effect which is a result of de- 
creasing frequency of leachate sampling or lea- 
chant renewal. More complex behavior is noted 
for the release of strontium during cyclic leaching. 
The release rates decrease as the length of the dry 
period increases. It is postulated that during the 
dry period the strontium becomes incorporated 
into the cementitious matrix and is not easily re- 
leased in the subsequent wet cycle. This is also 
supported by the stable element data. (See also 
W89-07234) (Miller-PTT) 
W89-07291 


EIGHT SCENARIOS FOR EVALUATING 
LONG TERM LEACHABILITY OF CEMENT- 
BASED WASTE FORMS, 

Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

P. L. Cote. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 274-277, 3 fig. 


Descriptors: *Model studies, *Solid wastes, Land- 

fills, *Groundwater movement, *Path of pollut- 

ants, *Leaching, *Groundwater, *Wastes, Hydrau- 

—_. Cements, Fate of pollutants, Solu- 
ity. 


Prediction of long term leachability, requiring con- 
sideration of the interacting properties of the con- 
taminants, the waste form, and the chemical com- 
position and hydraulic regime of the groundwater, 
is discussed. Depending on the relative hydraulic 
conductivity of the waste form with respect to the 
surrounding materials, three groundwater hydrau- 
lic regimes are distinguished: (1) static groundwat- 
er, (2) water flowing around the waste, and (3) 
water flowing through the waste. Four master 
variables are retained to develop long term leach- 
ing scenarios: (1) hydraulic regime of the ground- 
water, (2) chemical characteristics of the ground- 
water, (3) hydraulic conductivity of the waste 
form, and (4) chemical speciation of the contami- 
nants in the waste form matrix. These variables 
were laid out in a matrix form and different set- 
tings were combined to develop eight leaching 
scenarios. For each scenario, expressions were de- 
veloped to predict the leaching rate as a function 
of time for a period of up to one hundred years. In 
each of these scenarios, it is assumed that leaching 
takes place via one mechanism only and that this 
mechanism controls the rate of leaching for the 
duration of the predicted period. It appears that 
the easiest method to reduce leaching is to ensure 
that the contaminants are present in the matrix in 
an insoluble form. The scenarios where the con- 
taminants are in solution in the pore system result 


in the highest leaching rates. Based on the leaching 
scenarios presentec. it appears that landfilling situ- 
ations where the groundwater flows around the 
waste are superior to those where it flows through 
the waste. Indeed, for a soluble contaminant, two 
scenarios (advective leaching at low and high hy- 
draulic conductivity) result in much higher rates 
than diffusive transport. Similarly for an insoluble 
contaminant, two scenarios based on surface ex- 
changes predict lower leaching rates than advec- 
tive transport with high matrix hydraulic conduc- 
tivity. In all the leaching scenarios involving inter- 
face exchanges, the leaching rates decrease with 
time as a result of diffusion being rate limiting. On 
the other hand, in the scenarios involving advec- 
tive mee pt the rates are steady, or might even 
increase if a breakthrough occurs. (See also W89- 
07234) (Miller-PTT) 

W89-07292 


LEACHING OF SALTSTONE - LABORATORY 
AND FIELD TESTING AND MATHEMATICAL 
MODELING, 

M. W. Grant, C. A. Langton, S. B. Oblath, D. W. 
Pepper, and R. M. Wallace. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 278-282, 3 fig, 
DEO contract DE-ACO9-76SR00001. 


Descriptors: *Radioactive waste disposal, *Leach- 
ing, *Water pollution pre ion, *G dwater, 
*Mathematical models, Saltstone, Hydraulic con- 
ductivity, Fate of pollutants. 








A low-level alkaline salt solution will be a byprod- 
uct in the processing of high-level defense nuclear 
waste at the Savannah River Plant. This solution 
will be incorporated into a cement wasteform (salt- 
stone) and disposed of in surface vaults. Mathemat- 
ical models were applied to assess design features 
for saltstone disposal to assure that the perform- 
ance goal of maintaining groundwater standards at 
the disposal area boundary would be met. One 
dimensional-infinite composite and semi-infinite an- 
alytical models were developed for assessing diffu- 
sion of nitrate from saltstone and through a cement 
barrier. Numerical models, both finite-element and 
finite-difference were validated by comparison of 
model predictions with the salistone lysimeter re- 
sults. Validated models were used to assess the 
long-term performance of the surface vault dis; 

al of saltstone. The maximum concentration of all 
contaminants released from saltstone to the shal- 
low ground water are predicted to be below drink- 
ing water standards at the disposal area boundary. 
The results of the model validation are shown. The 
Savannah River Laboratory (SRL) model is a two- 
dimensional finite element model which represents 
release of nitrate from the saltstone monolith by a 
diffusional flux boundary condition. Transport of 
nitrate to the lysimeter sump is based on the as- 
sumption of saturated groundwater flow and 
Darcy’s law. The Intera model is a three-dimen- 
sional, finite difference model. It is a full two- 
phase, saturated-unsaturated model which simu- 
lates the movement of air and water in unsaturated 
soil. Both the SRL and Intera model predictions 
compare very well with measured nitrate concen- 
trations from the uncapped saltstone lysimeter. Be- 
cause of the assumption of saturated flow, the SRL 
model is not able to discriminate between the 
capped and uncapped lysimeters. The Intera model 
over-predicts release to the gravel capped lysime- 
ter sump. The over-prediction can probably be 
corrected by a slight variation in the hydraulic 
conductivity parameter for the gravel cap. (See 
also W89-07234) (Miller-PTT) 

W89-07293 


REVIEW OF MICROBIAL POLYNUCLEAR 
HYDROCARBON DEGRADATION, 

For primary bibliographic entry see Field 5B. 
W89-07309 


MECHANISTIC STUDY OF THE PHOTOCA- 
TALYTIC DECOMPOSITION OF ORGANIC 
— ON SEMICONDUCTOR PARTI- 


California Inst. of Tech., Pasadena. W.M. Keck 
Engineering Lab. of Hydraulics and Water Re- 
sources. 

For primary bibliographic entry see Field 5D. 
W89-07334 


BIOAVAILABILITY OF CU AND CD TO JUVE- 
NILE SALMON AS AFFECTED BY COMPLEX- 
ATION WITH SEWAGE TREATMENT PLANT 
EFFLUENT, 

Seattle Metro Water Quality Lab., WA. 

J. A. Buckley, and G. A. Yoshida. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 651-653, 9 ref. 


Descriptors: *Water pollution effects, 
*Wastewater disposal, *Water pollution sources, 
*Bioassay, *Path of pollutants, *Copper, *Cadmi- 
um, *Salmon, Fish, Bioavailability, Speciation, 
Toxicity. 


Bioassays were conducted to monitor the biologi- 
cal response of fish to cadmium and copper based 
on the fact that reactions with the myriad com- 
pounds and elements that make up domestic 
sewage and the resulting speciation largely deter- 
mine the bioavailability of Cu and Cd. Cd and Cu 
speciations were manipulated by holding the con- 
centration of sewage constant while varying the 
metal concentrations. Fish mortality was compared 
with Cu(2+), Chelex-labile Cd, complexing capac- 
ity, and total metal concentration. In subsequent 
work, Cu and Cd speciations were manipulated by 
holding the levels of these metals constant while 
varying the percentage of sewage in riverwater. 
Bioavailability was assessed by measurements of 
Cu and Cd deposition in target organs of fish and 
determining their relationship to the concentration 
of sewage. In both approaches, the biological re- 
sponse and basic water-quality factors, important 
in influencing the bioavailability of these two 
metals, were examined for relationships. The toxic- 
ity of Cd and Cu to juvenile coho salmon was 
diminished in the gy of sewage treatment 
ee effluent (STPE). Of the water quality factors 
leading to differential bioavailability of Cd through 
complexation reactions, only total alkalinity was 
significantly correlated with complexing capacity 
measurements, whereas both total organic carbon 
and total alkalinity were correlated with the frac- 
tion of Chelex-labile Cd in riverwater and 33% 
STPE. These results indicate that ligands in diluted 
STPE measured as total alkalinity and total organ- 
ic carbon can complex Cd and Cu and, thereby, 
influence the bioavailability of these metals as 
measured by mortality and bioconcentration in ju- 
venile salmon. (See also W89-07234) (Miller-PTT) 
W89-07359 


DEMONSTRATION STUDY ON BIOTREAT- 
MENT OF CONTAMINATED SOILS AT AN 
ABANDONED PETROCHEMICAL REFINERY, 
Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

R. J. Portier, M. A. Bianchini, K. Fujisaki, C. B. 
Henry, and D. J. McMillin. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 809-812, 2 fig. 


Descriptors: *Waste disposal, *Hazardous waste 
disposal, *Cleanup operations, *Biological treat- 
ment, *Soil contamination, *Oil refineries, Micro- 
biological studies, Hydrocarbons, Sludge lagoons. 


Investigations were carried out to achieve, by mi- 
crobiological methods, detoxification of contami- 
nated soils at an abandoned petrochemical facility 
along the Mississippi River. Waste materials, con- 
sisting primarily of aliphatic and polycyclic aro- 
matic hydrocarbons found in buried soil/sludges 
and lagoon wastes, were examined. Optimal toxi- 
cant loading levels were evaluated on the basis of 
biodegradative potential tests and acute toxicity of 
leachate. Microbial ATP and microbial diversity 
were used in conjunction with the Microtox Test 
to establish an acceptable land treatment experi- 





mental design. The biodegradative potential of the 
microbial consortium was evaluated using labora- 
tory mesocosms at a predetermined optimal waste 
loading rate, based on % of oil and grease, mixed 
with a predetermined optimal soil mixture of river 
silt and sandy clay. Experimental mesocosms were 
inoculated with an adapted indigenous microflora. 
Microbial ATP, microbial diversity and the Micro- 
tox test were used to establish the detoxification 
efficiency. Quantitative toxicant concentrations 
and transformations were documented by GC/MS 
methods. GC/MS data in phase II documented 
substantial biotransformation and biodegradation 
of the wastes at these optimized loading rates. 
Optimal toxicant loading rate windows, deter- 
mined in screening tests, were acceptable for in- 
ducing microbial _biotransfo: 

tion in laboratory mesocosms and field application 
plots with minimal acute leachate toxicity. All 
compounds analyzed exhibited decreases in con- 
centrations over time for both laboratory and field 
tests. The decreases were mostly attributed to mi- 
crobial activity by the indigenous microflora. 
However, undefined abiotic losses were noted. 
Both waste types (the lagoon and buried wastes) at 
both loading rates (2.5% and 4%) were degraded 
by the indigenous microflora. Microtox data sug- 
gested that time periods between sequential reload- 
ings need to be carefully evaluated and adjusted 
according to environmental to prevent 
downward leaching of organic constituents. (See 
also W89-07234) (Miller-PTT) 

W89-07397 


INVESTIGATIONS INTO THE BIOAVAILABI- 
LITY OF COPPER PRESENT IN INDUSTRIAL 
EFFLUENTS, 

Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 

For primary bibliographic entry see Field 5B. 
W89-07400 


SEWAGE AND A CITY BY THE SEA: HONG 
KONG--A CASE IN POINT, 

Hong Kong Environmental Protection Dept. 

S. B. Reed. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 1, p 13-21, Febru- 
ary 1988. 7 fig, 6 ref. 





Descriptors: *Municipal » *W 
disposal, *Comprehensive planning, *Ecological 
effects, *Environmental effects, *Hong Kong, 
Wastewater management, Wastewater treatment, 
Environmental protection, Watershed manage- 
ment, Water pollution sources, Regional planning, 
Interagency cooperation, Case studies. 


Benefiting from the hindsight provided by the past 
100 years of sewage planning and program imple- 
mentation in Hong Kong, it may be concluded 
that: (1) Fragmentation of responsibilities for 
sewage should be minimized and, where unavoid- 
able, the split responsibilities should be clearly 
identified. (2) The leadership in the field, and the 
prime responsibility for sewage planning, should be 
vested in an agency whose raison d'etre is the 
protection of the environment. (3) For ecological- 
ly-sensitive enclosed or semi-enclosed waters, the 
control/treatment of new discharges should be 
conservative and not provide solely for those ele- 
ments that are considered ‘necessary’. Any degree 
of uncertainty between the ‘conservative’ and the 
‘necessary’ should be covered by the discharger 
and not left as a risk to the environment. (4) The 
planning of pollution control and sewage disposal 
for a given catchment must be comprehensive, 
including all point and area sources of pollution as 
well as all factors that may affect the absorptive 
and dispersive capacity of the receiving waters. (5) 
In addition to comprehensive planning for individ- 
ual catchments, there must be another level of 
planning--strategic planning--to guard against any 
adverse aggregate effects of individual schemes. (6) 
Reviews should be carried out for individual 
catchments at regular 3-5 year intervals. (Author’s 
abstract) 

W89-07461 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


SLUDGE DISPOSAL TO SEA: THE BARROW 
DEEP IN THE THAMES ESTUARY AS A CASE 


STUDY, 

K. Whitelaw, and M. J. Andrews. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 2, p 159-170, 
April 1988. 7 fig, 3 tab, 13 ref. 


Descriptors: *Sludge disposal, *Ocean_dumping, 
*Water pollution effects, *Estuaries, 

Path of pollutants, Benthos, Sediments, Species 
diversity, Mytilus, Sublethal effects, Stress’ Fish Fish 
diseases, Case studies, Thames River. 


Fe sags w aes a ly ees anewe 
site. isperses to all regions no: east 
of West Aen but it does not tate to the 
Warp and little enters the Black . The area 
most influenced by sludge is that around the East 
Barrow. There is no clear evidence of detrimental 
effects on the macrobenthic community. Areas 
where sediment is predominantly of fine or moder- 
— 2 +o _ generally have low numbers of 
species and individuals. Areas with 

pin ame ‘ip at silt concentrations, which may be 
indicative of sewage-sludge influence, contained a 
abundant macrobenthic commu- 


insight into the causes of stress. 


ee & eer cumin can oe etaeees 
was low and similar to that in fish caught from 


two sites may well be unimportant 
=e. f individual fish. (Author’s po ne 


. Hic! 
Water Research WATRAG, Vol. 22, No. 11, 
1365-1373, November 1988. 2 fig, 3 tab, 41 ref. 


Descriptors: *Microorganisms, *Rivers, 
*Wastewater disposal, *Oxygen uptake, *Biomass, 
*Aquatic fungi, Fungi, Oxygen transfer, Mass 
transfer, Stream biota, Ecosystems, Dissolved 
oxygen, Cycling nutrients, Kinetics, Biofilms. 


Benthic oxygen uptake rates (BUR) were meas- 
ured for See biofilms in rivers using a 
pa ber in situ and ranged from 3.8 
to 70.2 g O2 /sq m-d. In all chamber studies, BUR 
decreases with time during measurements. These 
decreases in BUR were geedaaibhe and shown to 
be the result of decreasing dissolved oxygen (DO) 
concentrations. For a given run, a geometric rela- 
tionship (log BUR linearly related to log DO) 
provided best fit to the data. An oxygen transfer 
exponeni (OTE) with units of m/d was measured 
as the slope of this log-log plot. For repeated BUR 
runs with constant flow velocity and comparable 
substrate conditions, the OTE value has been 
found to be constant. Estimated OTE values varied 
from 0.28 to 4.12 m/d, being influenced by the 
flow velocity, biofilm morphology and age, and 
the concentration of substrate in the overlying 
water. Calculate depths of DO penetration into the 
river biofilms (depths 2-10 mm) ranged from 0.35 
to 3.5 mm with apparent dispersion coefficients of 
0.0037-0.0089 sq cm/s. These results indicated that 
turbulent biofilm/water exchange dominates nutri- 
ent mass transfer process in river biofilms. (Au- 
thor’s abstract) 
W89-07490 


RIVER OXYGEN UPTAKE AND RESPIRATO- 
RY DECAY OF SEWAGE FUNGUS BIOFILMS, 
Department of Scientific and Industrial Research, 
Hamilton (New Zealand). Water Quality Centre. 
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SENIC SPECIES IN THE CREEKS 
THE 


C. W. Hickey. 
Water Research WATRAG, Vol. 22, No. 11, 
1375-1380, November 1988. 2 fig, 3 tab, 19 


Descriptors: *Wastewater disposal, *Rivers, *Res- 
piration, *Oxygen uptake, *Aquatic fungi, *Fungi, 
*Benthic fauna, *Mathematical studies, *Oxygen 
transfer, *Mass transfer, Stream biota, Ecosystems, 
Dissolved hag om en, Organic wastes, Cycling nutri- 
ents, Biomass, Biofilms. 


Benthic oxygen uptake rates (BUR) were meas- 
ured for sewage fungus biofilms in rivers using a 
chamber in situ. The accuracy of the chamber 
measurements of BUR were mar by determining 
a river oxygen mass balance. This demonstrated 
that the chamber BUR values were within the 
range calculated when operated at the river bound- 
ary velocity (0.25 m/s, measured 0.05 m above 
bed). The maximum BUR value recorded was 70.2 
g/sq m-d at 7.0 g/cu m dissolved oxygen (DO) 
——— with a median value of 18 g/sq m-d. 
—_ BUR response to flow velocity, increas- 
i 9-fold for a doubling of flow velocity (0.125- 
5 wo suggested a turbulent mass transfer 
predominate for nutrient exchange be- 
jaa oy river biofilms and the overlying flow. Bio- 
film respiratory decay coefficients _ tegrenes 
enized biofilms and the overlying flow. Don 
respiratory decay coefficients for homogenized 
biofilms were k = 0.375 to 0.100/day (base e) 
iving a respiratory half-life of 1.85-5.54 days. 
These measurements suggest that intermittent ef- 
fluent loading to rivers with biofilms established is 
unlikely to result in substantial respiratory decline 
unless the withholding period is of the order of 
days. (Author’s abstract) 
W89-07491 


COPRODUCED GROUND WATER TREAT- 
MENT AND DISPOSAL OPTIONS DURING 
HYDROCARBON RECOVERY OPERATIONS, 
For primary bibliographic entry see Field 5G. 
W89-07574 


EFFECTS OF BLEACHED KRAFT MILL EF- 
FLUENT (BKME) ON THE SCHOOLING BE- 
HAVIOR OF VENDACE 

ALBULA L.), 

Finnish Game and Fisheries Research Inst., Helsin- 
ki. Fisheries Div. 

For primary bibliographic entry see Field SC. 
W89-07590 


IMPROVED PROCEDURE FOR SHIPBOARD 
ENUMERATION OF FECAL INDICATOR BAC- 
SED! FROM 


TERIA IN MARINE 

SEWAGE SLUDGE DISPOSAL AREAS, 

Ministry of Agriculture, Fisheries and Food, Burn- 
ham on Crouch (England). Aquatic Environment 
Protection Div. II. 

For primary bibliographic entry see Field 5A. 
W89-07602 


EFFECT OF SEWAGE TREATMENT ON THE 
REMOVAL OF LISTERIA MONOCYTO- 


GENES, 

Biological Research Center, Baghdad (Iraq). 

For primary bibliographic entry see Field 5D. 
W89-07605 


STORAGE EFFECTS OF SEWAGE SLUDGE 
THE SURVIVAL OF LISTERIA 


Biological Research Center, Baghdad (Iraq). 
For primary bibliographic entry see Field 5D. 
W89-07606 


DISTRIBUTION AND MOBILIZATION OF AR- 

AROUND 
BLACKBIRD MINING DISTRICT, 

IDAHO, 

Idaho Univ., Moscow. Dept. of Chemistry. 

For primary bibliographic entry see Field 5B. 

W89-07631 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


CHEMISTRY OF METALS IN ANAEROBICAL- 
LY TREATED SLUDGES, 

Delaware Univ., Newark. Coll. of Marine Studies. 
M. Angelidis, and R. J. Gibbs. 

Water Research WATRAG, Vol. 23, No. 1, p 29- 
33, January 1989. 1 fig, 7 tab, 12 ref. NOAA Ocean 
Assessment Division Grant NA-82-RAD009. 


Descriptors: *Path of pollutants, ‘Leaching, 
*Wastewater analysis, *Ocean dumping, *Heavy 
metals, *Sludge properties, Anaerobic digestion, 
Sulfides, Organic compounds, New York Bight, 
Copper, Lead, Zinc, Chromium, Cadmium, Iron, 
Sequential extraction techniques. 


Most of the ocean-dumped sewage sludge found in 
the New York Bight is anaerobically digested 
sludge. The sludge contains various amounts of 
metals that could be harmful to the environment 
depending on their chemical associations in the 
sludge. The use of a sequential extraction tech- 
nique revealed that organic matter and sulfides are 
the most important carriers of metals in the anaero- 
bically treated sludges. More than 85% of Cu, Pb, 
and Zn, and more than 60% of Cd and Cr were 
found in this phase. The acid-reducible phase was 
important only for Fe (26-40%), the adsorbed 
phase was below detection for most of the metals 
examined, and the dissolved metal phase was only 
significant for Cd ranging from 3-25% of total Cd. 

e fate of the metals contained in the sludges 
examined primarily depends on the physicochem- 
ical alterations of the oxidizable phase, which is the 
major carrier of the metals. (Author’s abstract) 
W89-07634 


METHOD FOR DETERMINATION OF CAD- 
MIUM SPECIES IN SOLID WASTE LEA- 
CHATES, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

For primary bibliographic entry see Field 5A. 
W89-07641 


CADMIUM COMPLEXATION BY SOLID 
WASTE LEACHATES, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

X. Z. Lun, and T. H. Christensen. 

Water Research WATRAG, Vol. 23, No. 1, p 81- 
84, January 1989. 1 fig, 2 tab, 4 ref. 


Descriptors: *Cadmium, *Leachates, *Landfills, 
*Metal complexes, *Wastewater analysis, Com- 
post, Municipal waste, Fly ash, Heavy metals, 
Solid wastes, Pollutant identification, Waste dis- 
posal, Sludge, Ions. 


A previously reported method for determination of 
Cd species in solid waste leachates was applied to 
10 leachate samples representing five different 
types of solid waste: refuse compost, flyash from 
coal combustion, sewage sludge, refuse inciner- 
ation residues, and landfilled municipal waste. The 
leachates were spiked with Cd (<100 microgram 
Cd/L) to obtain comparable concentrations in the 
investigated samples. For each sample, at two dif- 
ferent Cd concentrations, free divalent Cd and 
complexed Cd were determined. Furthermore, the 
complexed fraction was separated operationally 
into labile complexes, slowly labile complexes, and 
stable complexes. Leachates originating from the 
same type of solid waste showed different fractions 
of Cd, in particular with respect to free divalent 
Cd and stable Cd complexes. Only coal flyash 
showed almost identical fractions of Cd in the two 
leachates. The latter is due to the predominant 
hydroxy complex formation. In all leachates, the 
labile and slowly labile Cd complexes predominat- 
ed, accounting for a total of 69-100% of the leach- 
ate Cd concentration. The fractions of free diva- 
lent Cd and stable Cd complexes varied greatly, 
<0.1-33% and <0.2-25%, respectively. However, 
in most cases both categories did not exceed 10%. 
The obtained results stress the importance of con- 
sidering Cd species, not just total Cd concentra- 
tions, when evaluating the fate of Cd in the envi- 
ronment. (See also W89-07641) (Author's abstract) 
W89-07642 


CONTINUOUS MICRO FLOW MONITORING 
METHOD FOR TOTAL MERCURY AT SUB- 
PPB LEVEL IN WASTEWATER AND OTHER 
WATERS USING COLD VAPOR ATOMIC AB- 
SORPTION SPECTROMETRY, 

Nagoya Univ. (Japan). Research Center for Re- 
source and Energy Conservation. 

For primary bibliographic entry see Field 5A. 
'W89-07652 


ENVIRONMENTAL CONSEQUENCES OF MU- 
NICIPAL SOLID WASTE DISPOSAL PRAC- 
TICES, 

Engineering-Science, Inc., Pasadena, CA. 

P. a Morris, R. J. Bryant, and B. I. Loran. 

AIChE Symposium Series ACSSCQ, Vol. 84, No. 
265, p 107-114, 1988. 3 fig, 5 tab, 8 ref. 


Descriptors: *Water pollution sources, *Water pol- 
lution effects, *Municipal wastes, *Solid wastes, 
*Solid waste disposal, *Landfills, *Incineration, 
*Environmental effects, Leachates, Gaseous emis- 
sions, Future solutions. 


The environmental consequences of MSW (munic- 
ipal solid waste) dis options are examined. 
Disposal of industrial or toxic wastes is not ad- 
dressed in this study. Disposal, rather than pre- 
disposal, collection and processing is discussed as 
well as air and water discharges and impacts. The 
4 disposal options consist of the following: local 
and remote landfills, and local and remote inciner- 
ation (with and without ee Monitoring gase- 
ous emissions from MSW landfills has revealed 
significant quantities of toxic substances. More- 
over, landfills produce leachate from the effects of 
rainfall and/or moisture already contained in the 
landfill. Incineration produces toxic emissions, 
dominated by metals, products of incomplete com- 
bustion, and those suspected products of combus- 
tion dioxins and furans. Incineration plants, par- 
ticularly those with power generation, generate 
significant quantities of wastewater, sludges and 
ash. Although ash is frequently exempted as non- 
hazardous, wastewater and sludges may not be so. 
Given such consequences for landfill and inciner- 
ators, the trends in waste disposal for the future are 
presented, with emphasis on recycling, more so- 
phisticated engineering approaches to landfills and 
incinerators, and source separation. (Brock-PTT) 
W89-07738 


MANAGEMENT OF LEACHATE FROM SANI- 
TARY LANDFILLS, 

Browning-Ferris Industries, Houston, TX. 

For primary bibliographic entry see Field 5G. 
W89-07739 


USE OF FLEXIBLE MEMBRANES IN PRO- 
TECTION OF GROUNDWATER, 

Environmental Protection Agency, Cincinnati, 
OH. Risk Reduction Engineering Lab. 

For primary bibliographic entry see Field 5G. 
W89-07740 


CASE STUDY OF SANITARY LANDFILL 
LEACHATE ATTENTUATION BY A NATURAL 
CLAY-PEAT SOIL IN THE GULF COAST 
REGION, 

Browning-Ferris Industries, Houston, TX. 

For primary bibliographic entry see Field 5G. 
W89-07741 


EFFECTS OF TEMPERATURE VARIATION 
ON CRITICAL STREAM DISSOLVED 
OXYGEN, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5G. 
W89-07751 


SLUDGE ASH AS LIGHTWEIGHT CONCRETE 
MATERIAL, 

Nanyang Technological Inst., Singapore. School 
of Civil and Structural Engineering. 

For primary bibliographic entry see Field 8F. 
W89-07808 


DESIGN AND CONSTRUCTION OF LEACH- 
ING SYSTEMS IN FILL BASED ON PERME- 
ABILITY, 

Lenard Engineering, Storrs, CT. 

For primary bibliographic entry see Field 5D. 
W89-07817 


PHYSICAL AND CHEMICAL INTERACTIONS 
OF STABILIZED INCINERATION RESIDUE 
WITH THE MARINE ENVIRONMENT, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

V. T. Breslin, F. J. Roethel, and V. P. 
Schaeperkoetter. 

Marine Pollution Bulletin MPNBAZ, Vol. 19, No. 
11B, p 628-632, November 1988. 2 fig, 2 tab, 20 ref. 


Descriptors: *Waste disposal, *Marine environ- 
ment, *Incineration, *Heavy metals, *Water pollu- 
tion effects, Particulate matter, Physical properties, 
Chemical properties, Artificial reefs, Lead, Cadmi- 
um, Zinc, Lead, Copper, Long Island Sound, 
Aquatic environment. 


An ongoing research program was designed to 
examine the use of stabilized incineration residues 
for artificial reef construction. Particulate inciner- 
ation residues, rich in lead, cadmium, zinc, and 
copper, were combined with Portland cement to 
form solid blocks using conventional block-making 
technology. These residue blocks were then used 
to construct an artificial habitat in Conscience Bay, 
Long Island Sound, New York. Divers periodical- 
ly monitor the interactions of the stabilized inciner- 
ation residue blocks with the marine environment. 
Results show that the residue blocks retain their 
structural integrity after prolonged seawater expo- 
sure. Metals of environmental concern, including 
lead and cadmium, are retained within the cementi- 
tious matrix of the residue blocks after 6 months 
submersion in Conscience Bay. In addition, orga- 
nisms growing on the surfaces of the residue 
blocks had metal concentrations that were not 
significantly different from the metal concentra- 
tions of organisms growing on the surfaces of 
reference concrete blocks. (Author’s abstract) 
W89-07842 


IMPACT OF DUMPING COARSE METALLIF- 
EROUS WASTE ON THE BENTHOS IN EVOI- 
KOS GULF, GREECE, 

Athens Univ. (Greece). Zoological Lab. and 
Museum. 

For primary bibliographic entry see Field 5C. 
W89-07847 


POTENTIAL OF RECYCLING GAMMA-IRRA- 
DIATED SEWAGE SLUDGE FOR USE AS A 
FERTILIZER: A STUDY ON CHICKPEA 
(CICER ARIETINUM), 

Baroda Univ. (India). Dept. of Microbiology. 

G. A. Pandya, S. Sachidanand, and V. V. Modi. 
Environmental Pollution ENPOEK, Vol. 56, No. 
2, p 101-111, 1989. 1 fig, 4 tab, 27 ref. 


Descriptors: *Sludge disposal, *Soil amendments, 
*Gamma radiation, *Recycling, Chickpea, Sludge, 
Agriculture, Crop yield, Fertilizers. 


The effects of gamma-irradiated sludge on the 
growth and yield of chickpea (Cicer arietinum) in 
pot cultures have been studied. Compared to plants 
grown in soil, root length, fresh weight and dry 
weight of plants grown in soil supplemented with 
un-irradiated sludge were significantly reduced. 
This inhibition in growth was nullified when plants 
were grown in soil supplemented with gamma- 
irradiated sludge, suggesting that gamma irradia- 
tion induced inactivation of toxic substances in the 
sludge. The protein content of plants grown in soil 
supplemented with irradiated sludge was also sig- 
nificantly increased compared to those grown with 
unirradiated or no sludge, after 45 days. There was 
no significant effect of gamma irradiated sludge on 
shoot length, total soluble sugars, starch content or 
yield of chickpea plants. The results suggest that 
the sludge tested, and obtained from the digestor of 
a conventional domestic sewage treatment plant, is 
inhibitory to several growth parameters. Gamma 





irradiation of sewage resulted in removal of this 
inhibition. This suggests a possibility of beneficial 
and safe recycling of gamma irradiated sludge for 
agricultural uses. (Author’s abstract) 

W89-07922 


RESIDUAL METAL CONCENTRATIONS IN 


APPLICATION OF MUNICIPAL SLUDGE, 
Maryland Univ., College Park. Dept. of Agrono- 


my. 

C. A. Adamu, P. F. Bell, and C. Mulchi. 
Environmental Pollution ENPOEK, Vol. 56, No. 
2, p 113-126, 1989. 4 tab, 19 ref. 


Descriptors: *Sludge disposal, *Soil amendments, 
*Metals, *Tobacco, Municipal wastes, Copper, 
Zinc, Lead, Nickel, Cadmium, Manganese, Agri- 
culture. 


The long-term residual effects of metal loading 
were examined through sewage sludge applications 
on the total vs. diethylene triamine pentacetic acid 
(DPTA) extractable metal concentrations in soil 
and leaf accumulations in tobacco. Tobacco was 
grown in 1983 and 1984 at two sites in Maryland 
that had been amended in 1972 with dewatered, 
digested sewage ~~ from peg pea at 
rates equal to 0, 56, 112 and 224 mg/ha. The 
concentrations in the sludge, in m; dry come 
were 1300 Zn, 570 Cu, 280 Pb, 4 Ni, and 13 Cd. 
Soil samples collected from the surface horizon 
and composite leaf sam of cured tobacco were 
analyzed for total Zn, Mn, Fe, Pb, Ni, and Cd 
concentrations. The soil samples were also exam- 
ined for soil pH and PTPA extractable metals. 
Equations were generated using polymeric and 
stepwise regression analyses which described the 
relationships between total vs. DPTA extractable 
soil metals, and between DTPA and soil and soil 
pH vs. plant metal concentrations, respectively. 
(Author’s abstract) 

W89-07923 


COAL ASH AS STRUCTURAL FILL, WITH 
SPECIAL REFERENCE TO ONTARIO EXPE- 


RIEN 

Ontario Hydro, Toronto. Research Div. 

P. S. Toth, H. T. Chan, and C. B. Cragg 

Canadian Geotechnical Journal CGJOAH, Vol. 

= - 4, p 694-704, November 1988. 7 fig, 10 tab, 
ref. 


Descriptors: *Groundwater, isposal, 
*Solid waste disposal, *Sanitary landfills, *Em- 
bankments, *Fly ash, *Materials engineering, 
*Leachates, Case studies, Construction materials, 
Compaction, Waste recovery, Physical properties, 


*Waste dis; 


Fly ash and bottom ash obtained from coal-fired 
electric power generating stations can be used as 
alternatives to natural materials for the construc- 
tion of structural fills. The engineering properties 
of coal ash pertinent to its use in structural fills are 
discussed. Four case studies of coal ash structural 
fills are presented. The performance of these fills 
was monitored during and after construction. 
These cases demonstrate that the physical behavior 
of fly ash is similar to that of silt and that it can be 
handled with similar methods. Groundwater moni- 
toring data from existing fly ash fills are presented 
to show the impact that ash leachate migrating into 
the groundwater regime has on water quality. Re- 
sults of long-term corrosion studies are presented 
to show that metals buried in ash, used in such 
structures as culverts, cable ducts, guard rails and 
streetlights, are not adversely affected. Ash leach- 
ate was found not to be detrimental to good- 
b aay | = structures. (Author’s abstract) 


ELEVENTH CANADIAN GEOTECHNICAL 
COLLOQUIUM: CONTAMINANT MIGRA- 
TION THROUGH GROUNDWATER--THE 
ROLE OF MODELLING IN THE DESIGN OF 
BARRIERS, 

University of Western Ontario, London. Geotech- 
nical Research Centre. 
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Water Treatment and Quality Alteration—Group 5F 


For primary bibliographic entry see Field 5G. 
W89-07941 


CLOSING THE WATER AND SLUDGE LOOP, 
Clayton County Water Authority, Morrow, GA. 
For primary bibliographic entry see Field 3C 
'W89-07944 


CHARACTERISTICS OF LANDFILL LEA- 
CHATES AND ALTERNATIVES FOR THEIR 
TREATMENT: A REVIEW, 

Santiago Univ. (Spain). Dept. of Chemical Engi- 


neering. 
For primary bibliographic entry see Field 5B. 
W89-07945 


EFFECTS OF SEWAGE SLUDGE ON DI-(2- 
——- PHTHALATE UPTAKE BY 


LANTS, | : 
New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 
For primary bibliographic entry see Field 5C. 
W89-07983 


TRACE METALS IN SOIL, VEGETATION, 
AND VOLES FROM MINE LAND TREATED 
F Ant meer «yp Field 5B 

or primary bibli ic entry see Fiz . 
W89-07991 


EFFECT OF VISIBLE LIGHT ON PROGRES- 
SIVE DORMANCY OF ESCHERICHIA COLI 
CELLS DURING ah SURVIVAL PROCESS IN 
NATURAL FRESH W 


For primary bi hl entry see Field 5A. 
9-08065 


ws 


PHYSICO-CHEMICAL BASIS FOR THE CAP- 
ILLARY BARRIER 


Kemakta Konsult A.B., Stockholm (Sweden). 


For primary bibliographic entry see Field 2G. 
W89-08134 


5F. Water Treatment and 
Quality Alteration 


WATER QUALITY PROBLEMS IN THE ALBU- 
QUERQUE SOUTH VALLEY, 
New Mexico Environmental 
Agency, Santa Fe. 

For primary bibliographic entry see Field SB. 
W89-07126 


Improvement 


QUANTIFICATION OF INTERFERENCES 


SIS IN THE PRESENCE OF ORGANIC 
CHLORAMINE, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

J. N. Jenson, and J. D. Johnson. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. = No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. "62.65, 1 tab, 2 ref. 


Descriptors: *Chemical interference, *Equilibrium, 
*Water chemistry, *Chemical analysis, *Model 
studies, *Regression analysis, *Water treatment, 
*Chlorine, *Disinfection, *Drinking water, Organ- 
ic compounds, Chloramines, Chemical reactions, 
Symposia. 


A general regression-based model was developed 
for the simultaneous determination of analytic-in- 
terferent equilibrium constants and degrees of in- 
terference. This model is applicable to any system 
where the measurement of one component of the 
equilibrium is interfered with by another compo- 
nent of the equilibrium. Free chlorine (HOC! + 
OCK(-)) is commonly used in the United States for 
the disinfection of public water supplies. Accurate 


measurement of free chlorine is essential, because 
the presence of such a residual is considered to be 
an indication of bacteriologically safe drinking 
water by the EPA. Interferences by less effective 
disinfectants could result in inaccurate assessment 
of treated water disinfection quality. Organic 
chloramines, formed by the reaction of free chlo- 
rine and some nitrogenous organics, are likely sus- 
pects for such interference. aand has been 
apeeatce Op meneminnns of Es Oren enaaae 
ramine. Hydrolysis of the N-chloro derivatives 
of succinimide, cyanuric acid and 5,5-dimethylhy- 
dantoin have been shown to be important. Interfer- 
ence is also significant with these chloramines and 
instrument responses are one to several times the 
true hypochlorous acid concentrations. (See also 
W89-07234) (Miller-PTT) 
W89-07249 


DIFFUSED AERATION AND SOLVENT SUB- 
LATION IN BUBBLE COLUMNS FOR THE 
REMOVAL OF VOLATILE HYDROPHOBICS 
FROM AQUEOUS SOLUTIONS, 

Louisiana State Univ., Baton Rouge. Dept. of 


Chemical Engineering. 
K. T. Valsaraj, and L. J. Thibodeaux. 
IN: Preprints of Papers Presented at the 194th 


ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental 


Chemistry, Chemical So- 
a Washington, DC. 1987. p. 220-222, 2 fig, 4 


nes ogy *Water treatment, *Model studies, 
*Bul Air stripping, Sublation, Model studies, 
Hydrocarbons. 


A mathematical model is described for air stripping 
in tall columns at low air flow rates (where small 
bubble sizes are possible) using the concept of 
theoretical transfer units. This consists of simulat- 
ing those cases of reduced axial mixing by mathe- 
matical partitioning of the aqueous section into a 
large number of slabs. A ae of conclusions are 
drawn from the model. Decreased bubble radius at 
low airflow rates would improve the rate of re- 
moval from the aqueous phase owing to increased 
air-water interfacial area and increased bubble- 
pnb contact time. Decreasing the axial mixing 
N) should vastly improve the rate of 
pee Tom the aqueous . Decreased axial 
through more uniform bubble distribu- 
tions and use of narrow columns should enhance 
the performance of air stripping. A multistage 
model should be used for those situations where 
incomplete mixing in the aqueous phase is a possi- 
bility . these tall, narrow columns. The organic 
es ee Se oe 
ydrophobics under two important conditions 
with increasing column of organic phase and in- 
value of partition coefficient for the hy- 
Gromnchis between the aqueous and organic 
phases. Batch scale experiments were conducted to 
obtain removal rates of a volatile hydrophobic 
(chloroform) from aqueous solution. A 100 cm tall 
pyrex glass column with 5 cm diameter was used. 
Bubbles of average diameter (0.05 cm) were pro- 
duced using a fine fritted disc. The air flow rate 
was maintained at 1 ml/sec. Mineral oil was 
chosen as the solvent phase of sublation. Slightly 
improved performance for sublation over air strip- 
ping was observed. Moreover, the extent of air 
emission was reduced in sublation as compared to 
aeration. The results agreed satisfactorily with the 
model predicted values. (See also W89-07234) 
(Miller-PTT) 
W89-07284 


HEALTH RISK IN RELATION TO DRINKING 
WATER TREATMENT, 

Stichting Waterlaboratorium Oost, Doetinchem 
(Netherlands). 

H. J. Kool. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 475-478, 2 tab, 23 
ref. 


Descriptors: *Public health, *Risks, *Water treat 
ment, *Water pollution effects, *Drinking water. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


*Disinfection, *Oxidation, *Chlorinated hydrocar- 
bons, Chlorine, Ozone, Chlorine dioxide, Sympo- 
sia, Risk assessment, Nitrates, Bacteria. 


The effects of several oxidation treatments like 
chlorine, chlorine dioxide and ozone are summa- 
rized and related to possible mutagenic and carci- 
nogenic effects caused by chlorinated organics 
present in drinking water. Application of a chlo- 
rine, ozone and chlorine dioxide treatment for dis- 
infection purposes is an effective way for inactivat- 
ing bacteria of hygienic significance present in 
water. However, volatile organohalides like chlo- 
roform are introduced as a result of a chlorine 
treatment. Furthermore, a chlorine treatment also 
is able to introduce an increase in mutagenic activi- 
ty as well as non-volatile organohalides. In the 
Netherlands, it becomes more and more accepted 
that no chemical disinfection be applied when suf- 
ficient barriers are present. This approach has been 
applied by the Waterworks of Amsterdam which 
stopped its post chlorination and had no hygienic 
problems occur. Relatively high numbers of Aero- 
monas bacteria (an enteric pathogen) have been 
found in drinking water prepared from surface and 
ground water. Epidemiological and ecological 
studies are underway to find out whether the pres- 
ence of these bacteria in drinking water pose a real 
health risk. The presence of nitrate in ground 
water has received renewed attention because the 
level of nitrate is dramatically increasing. This is 
mainly due to recent developments in the last two 
decades of factory farming. Nitrate removal by 
two denitrification processes is under investigation. 
(See also W89-07234) (Miller-PTT) 

W89-07323 


ANALYSIS OF CHLORINATED BY-PROD- 
UCTS IN DRINKING WATER, 

Environmental Monitoring and Support Lab.-Cin- 
cinnati, OH. 

For primary bibliographic entry see Field 5A. 
W89-07324 


GC/MS IDENTIFICATION OF MUTAGENS IN 
AQUEOUS CHLORINATED HUMIC ACID 
AND DRINKING WATERS FOLLOWING 
HPLC FRACTIONATION OF STRONG ACID 
EXTRA 


CTS, 
Health Effects Research Lab., Cincinnati, OH. 
W. E. Coleman, J. W. Munch, R. P. Streicher, P. 
A. Hodakievic, and F. C. Kopfler. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Dae anes DC. 1987. p. 483-486, 2 fig, 1 
tab, 6 ref. 


Descriptors: *Chromatography, *Gas chromatog- 
raphy, *Mass spectrometry, *Pollutant identifica- 
tion, *Water treatment, *Chlorination, *Drinking 
water, *Humic acids, *Acids, *Organic carbon, 
Mutagens, High performance liquid chromatogra- 
phy, Symposia. 


Diethyl ether extracts of strong acid fractions from 
three United States drinking water samples were 
subjected to HPLC separation followed by Ames 
testing of the HPLC subfractions. Previous studies 
conducted on the chlorination of humic acid as a 
model for dissolved organic carbon in drinking 
waters have reveled the formation of numerous 
chlorination byproducts, many of which have 
shown mutagenic activities in the Ames test. Most 
of the mutagenic activity of chlorinated humic acid 
solutions could be traced to the strong acid frac- 
tion. As with the chlorinated humic acid fractions, 
the mutagenic activity of each drinking water 
sample was concentrated in fractions 16 and 19. 
The potent bacterial mutagen MX (3-chloro-4- 
(dichloromethyl)-5-dihydroxy-2(5H)-furanone) 

was detected in fraction 16 of each drinking water 
sample. The concentration of MX was 2, 18, and 
33 ng/L (not taking into account recovery efficien- 
cy of MX). The highest MX concentration was 
found in the water sample having the highest total 
organic carbon content. The total organic carbon 
of the model humic acid solution was 1 g/L, 
whereas the total organic carbon of the source 
waters of the three drinking water samples ranged 
from about 3 to 25 mg/L. The results indicate that 


source waters containing significant humic materi- 
al when chlorinated under drinking water treat- 
ment conditions, contain many of the same types of 
mutagenic compounds found in chlorinated humic 
acid solutions. (See also W89-07234) (Miller-PTT) 
W89-07325 


IDENTIFICATION OF 3-CHLORO-4-(DICH- 
LOROMETHYL)-HYDROXY-2(5H)- 
FURANONE (MX) AS AN IMPORTANT MUTA- 
GENIC COMPONENT OF DRINKING WATER, 
Health Effects Research Lab., Cincinnati, OH. 
Toxicology and Microbiology Div. 

J. R. Meier, H. P. Ringhand, W. E. Coleman, and 
F. C. Kopfler. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 487-490, 2 tab, 7 
ref. 


Descriptors: *Pollutant identification, *Water 
treatment, *Chlorination, *Humic acids, *Drinking 
water, Mutagens, Chromatography, Adsorption, 
Symposia. 


A chlorinated humic acid solution and three drink- 
ing water concentrates were analyzed for the pres- 
ence of MX (3-chloro-4-(dichloromethyl)-5-dihy- 
droxy-2(5H)-furanone). The mutagenic activity of 
the concentrates was isolated by XAD-8/2 resin 
adsorption, separated into a strong acid fraction, 
and further fractionated by reverse phase high 
performance liquid chromatography. The HPLC 
fraction corresponding to the major peak of muta- 
genicity in each sample was methylated and sub- 
jected to GC/MS analysis. Based on the level of 
MX estimated to be present, and not considering 
recovery losses throughout our isolation proce- 
dure, the theoretical contributions of MX to the 
mutagenicity of the three drinking water samples, 
which were taken from different locations in the 
United States, were 15-34%. The contribution to 
the activity of a chlorinated humic acid solution 
was similar (41%). The recovery of MX from 
spiked water samples was also examined. Approxi- 
mately 55% of the mutagenicity due to spiked MX 
was recovered when the water was acidified to pH 
2 prior to XAD resin concentration, whereas es- 
sentially none of the spiked MX was recovered at 
pH 8. Similarly, higher mutagenicity was measured 
in the unspiked drinking water concentrates when 
collected at pH 2 as compared to that collected at 
pH 8. These results are in accord with findings 
which show the importance of sample acidification 
for the efficient recovery of mutagens from drink- 
ing water by XAD resin concentration. Hemming 
et al have reported the presence of MX in two 
drinking water samples in Finland and found that it 
contributed 5-20% of the mutagenicity of the sam- 
ples. Taken together, these results indicate that 
MX is an important contributor to the mutagenic- 
ity of chlorinated drinking water. (See also W89- 
07234) (Miller-PTT) 

W89-07326 


ABIOTIC TRANSFORMATION OF HALOGE- 
NATED ORGANIC CHEMICALS DURING 
WATER TREATMENT, 
Florida International Univ., 
Water Research Center. 

W. J. Cooper, J. A. Joens, M. Mehran, and R. A. 
Slifker. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 580-581, 2 ref. 


Miami. Drinking 


Descriptors: *Chemical reactions, *Water treat- 
ment, *Organic compounds, *Drinking water, 
Chlorination, Tetrachloroethane, Halogens, Sym- 
posia. 


The abiological reactions of halogenated ethanes, 
accelerated by pH encountered in the lime soften- 
ing process, are discussed. The waters studied 
were either tap water from two locations in Miami 
or from two water treatment plants, prior to recar- 
bonation. These samples ranged in pH from 9.0 to 
10.5, and were lower in ionic strength than the 
buffered distilled waters used to study the reac- 


tions in the laboratory. The compounds studied 
were 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachlor- 
oethane, and 1,1,2,2,2,-pentachloroethane. These 
compounds were chosen because they appear to 
undergo E2 elimination to form one major prod- 
uct, 1,1,2-trichloroethane for the tetra substituted 
ethanes and 1,1,2,2-tetrachloroethane for the pen- 
tachloroethane. In addition, limited studies were 
conducted using 1,1,1,-trichloroethane. The elimi- 
nation reaction with 1,1,2,2-pentachloroethane is 
rapid at pH 9, with a half-life of under five min- 
utes. Thus, it has to be studied at either lower 
temperatures or lower pH and rates extrapolated 
to the pH encountered in water treatment and 
distribution in the south Florida region. The reac- 
tion of 1,1,1-trichloroethane is by two mechanisms: 
(1) elimination, resulting in the formation of 1,1- 
dichloroethane, and (2) substitution, resulting in 
the formation of acetic acid. The rate of the elimi- 
nation reaction of 1,1,1,2-tetrachloroethane is 
much slower than the 1,1,2,2-tetrachloroethane. 
The 1,1,2,2-tetrachloroethane appears to have a 
half-life of less than a day under these conditions. 
(See also W89-07234) (Miller-PTT) 

W89-07341 


AMINO ACIDS AS POTENTIAL PRECURSORS 
FOR HALOGENATED BY-PRODUCTS 
FORMED ON CHLORINATION OF NATURAL 
WATERS, 


Monsanto Co., Dayton, OH. Dayton Lab. 

M. L. Trehy, R. A. Yost, and C. J. Miles. 
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ACS National Meeting. Vol. 27, No. 2. Division of 
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—_ Washington, DC. 1987. p. 582-584, 2 fig, 20 
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Descriptors: *Byproducts, *Chemical reactions, 
*Water treatment, *Drinking water, *Chlorination, 
*Natural waters, *Amino acids, Mass spectrome- 
try, Trihalomethanes, Wastewater treatment, Sym- 
posia. 


The presence of trihalomethanes in drinking water 
disinfected with chlorine was considered, with re- 
spect to the formation of dichloroacetonitrile, and 
chloral hydrate. Detection of low ppb aqueous 
concentrations of chloral and dichloroacetonitrile 
is accomplished by selected ion monitoring mass 
spectrometry. Lake water samples were chlorinat- 
ed in order to demonstrate the formation of both 
dichloroacetonitrile and chloral hydrate. A sample 
of lake water from West Palm Beach, FL was 
chlorinated at pH 7.2 for 70 minutes and produced 
239 ppb of chloroform, 19 ppb of dichloroacetoni- 
trile, and 35 ppm chloral after 70 minutes. AL- 
though the relative concentration of dichloroace- 
tonitrile and chloral was similar, the chloroform 
concentration was substantially different. This pos- 
sibly reflects different precursors for these byprod- 
ucts. Chlorinated wastewater from an extended 
aeration wastewater treatment plant in Gainesville, 
FL was also analyzed and found to contain 32-80 
ppb chloroform, 7-14 ppb dichloroacetonitrile, and 
20-38 ppb chloral hydrate. (See also W89-07234) 
(Miller-PTT) 
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EFFECT OF INORGANIC COMPOSITION ON 
THE KINETICS OF CHLORAMINE DECOM- 
POSITION IN THE PRESENCE OF EXCESS 
AMMONIA, 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

R. L. Valentine, S. W. Leung, and C. T. Jafvert. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 587-589, 1 fig, 6 
ref. 


Descriptors: *Water treatment, *Disinfection, 
*Chemical reactions, *Inorganic compounds, 
*Ammonia, *Kinetics, *Decomposition, Chlora- 
mines, Symposia, Carbonates, Phosphates, Sympo- 
sia. 


Chloramine solutions typical of those used in 
Chloramination disinfection of drinking water are 





inherently unstable even in the absence of organics 
and slowly decompose via a complex series of 
reactions resulting in the oxidation of ammoniacal 
nitrogen and reduction of chlorine in the +1 oxi- 
dation to chloride ion. The effect of inorganics was 
evaluated for several key reactions which comprise 
the complex aqueous chloramine system in the 
presence of excess ammonia. The disproportiona- 
tion of monochloramine, which is an important 
reaction leading to an oxidant loss, has been shown 
by several researchers to be catalyzed by hydrogen 
ion. It has also been shown and hypothesized that 
it is, in general, acid catalyzed. Studies on the 
isolated reaction have shown that it is additionally 
catalyzed by several inorganic proton donors such 
as H3PO4 and HSO4-). The measured species- 

ific rate constants were found to be related to 
their acid dissociation constants by a linear free 
energy relationship. This relationship allows the 
estimation of the species-specific rate constants for 
a variety of inorganic species. Based upon this 
work, it is anticipated that environmentally impor- 
tant concentrations of carbonate and silicate are 
expected to increase the rate of monochloramine 
disproportionation significantly beyond that attrib- 
utable to hydrogen ion catalysis alone. Batch ex- 
periments were conducted over a wide range in 
reaction conditions in the presence of various con- 
centrations of phosphate and carbonate. Predicted 
monochloramine and dichloramine concentrations 
compared closely with measured concentrations 
which shows typical results obtained in the pres- 
ence of phosphate. Omission of the catalytic effect 
of phosphate usually resulted in gross underestima- 
tion of the rate of chloramine decomposition. In- 
clusion of the catalytic effect of inorganic proton 
donors on the disproportionation of monochlora- 
mine alone appears justified in modeling chloram- 
ine decomposition in the presence of free ammonia. 
The use of the linear free energy relationship in 
estimating species-specific rate constants appears 
amos A (see also W89-07234) (Miller-PTT) 


NEW HALAMINE WATER DISINFECTANTS, 
Auburn Univ., AL. t. of Chemistry 

S. D. Worley, 'D.E. Williams, S. B. eet and 
L. J. Swango. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ov Washington, DC. 1987. p. 590-593, 4 fig, 2 


Descriptors: *Water treatment, *Disinfection, *Ha- 
lamines, *Biocides, Imidazolidinone, Halamines, 
Symposia, Bacteria, Protozoa, Halogens. 


Three new halogenated imidazolidinone com- 
ewe s have been synthesized and evaluated as 
ides for water. The compounds were prepared 
by halogenation of the corresponding imidazolidin- 
one precursor which was, in turn, synthesized from 
2,3-dinitro-2,3-dimethylbutane in two steps. The 
three compounds have been tested for disinfection 
efficacy in water against the bacteria S. aureus, Sh. 
boydii, and the protozoa G. lamblia and E. inva- 
dens. The compounds have also been evaluated for 
stability in water solution. The disinfection and 
stability studies employed pH, temperature and 
water quality as variables. The factor which con- 
trols the stabilities of the new compounds is the 
presence of electron-donating alkyl groups adja- 
cent to the N-X moiety. These alkyl groups desta- 
bilize developing negative charge at nitrogen and 
martes dehydrohalogenation reactions. The equi- 
ibrium constants for dissociation to free halogen 
are very low as compared to existing commercial 
N-halamine biocides. Thus, the compounds have 
great potential for water disinfection applications 
which require long-term stability. (See also W89- 
07234) (Miller-PTT) 
W89-07345 


OZONE OXIDATION PRODUCTS--IMPLICA- 
TIONS FOR DRINKING WATER TREAT- 


MENT, 
Rice International Consulting Enterprises, Aston, 
MD. 


R. G. Rice. 
IN: Preprints of Papers Presented at the 194th 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 660-663, 12 ref. 


Descriptors: *Activated carbon, *Water treatment, 
*Drinking water, *Ozone, *Oxidation, Chloram- 
ine, Chlorine, Chlorine dioxide, Biodegradation, 
Filtration. 


A recent literature survey of the by-products of 
reactions of chlorine, chlorine dioxide, chloramine 
and ozone with drinking water contaminants is 
analyzed. In a comparison of the treatment of raw 
Mississippi River water with ozone, chlorine, chlo- 
rine dioxide and monochloramine. Ozonation ap- 
peared to be the material of choice, because lower 
concentrations of organics were detected during its 
use. Ozone treatment of waters from the Rhine and 
Meuse (important sources of drinking water supply 
in the Netherlands and which contain back, 
mutagenic activity) produced almost comp! m 
duction of the mutagenicity. Other Dutch workers 
have shown that ozonation gives a better reduction 
of the mutagenic side effects following chlorina- 
tion during water treatment. The best results are 
obtained by GAC filtration of ozonated water. The 
removal of initial mutagenicity is not the only 
effect of the combined ozone/GAC treatment; the 
process also decreases the chlorine demand of the 
treated water. Organic concentrations are lowered 
primarily by biodegradation of the organic materi- 
als which have been partially oxidized by ozone. 
These biodegradable organics consume chlorine 
very rapidly. In an activated carbon filter follow- 
ing ozonation, a certain amount of bi le 
organics can be removed biologically, and the con- 
sumption of chlorine is reduced. In addition, pas- 
sage of ozonized water through GAC destroys any 
traces of residual ozone (and probably of peroxy 
ozone oxidation products as well), eliminating the 
possibility of interactions of ozone with chlorine 
(to their mutual destruction) added later for distri- 
bution system residual formation. (See also W89- 
07234) (Miller-PTT) 
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BY-PRODUCTS FROM OZONATION AND 
PHOTOLYTIC OZONATION OF ORGANIC 
POLLUTANTS IN WATER, 

Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

G. R. Peyton, C. S. Gee, M. A. Smith, J. Bandy, 
and S. W. Maloney. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 664-665. 


Descriptors: *Water treatment, *Ozonation, *Or- 
ganic compounds, Degradation, Photolytic ozona- 
tion. 


As a first approach to determining generalized 
degradation schemes, identification of all carbonyl 
compounds produced was attempted. Aqueous so- 
lutions of model compounds were treated by pho- 
tolytic ozonation in a stirred-tank photochemical 
reactor. Samples were withdrawn as a function of 
time during treatment, and carbonyl compounds 
derivatized using 2,4-dinitirophenyl hydrazine. The 
2,4-dintirophenyl hydrazine derivatives were ex- 
tracted and analyzed by high performance liquid 
chromatography using ultraviolet detection at 360 
nm. Retention volumes were compared with 2,4- 
dintiropheny! hydrazine derivatives prepared from 
authentic samples of carbonyl compounds. Parent 
compound disappearance, aqueous ozone and hy- 
drogen peroxide concentrations, ozone consump- 
tion, and pH were monitored throughout the reac- 
tion. Degradation pathways were inferred from 
order of appearance of products, literature infor- 
mation concerning behavior of peroxide interme- 
diates in aqueous solution, and mass balance of 
products and parent compound. Degradation path- 
ways of simpler compounds were used to interpret 
product distributions of more complicated com- 
pounds, in which they occurred. It appears that it 
may be possible to determine entire degradation 
pathways by determination of the carbonyl com- 
pounds which are produced, perhaps supplemented 
with information concerning the acidic products. 
This ability is important not only from a health 


effects standpoint, but also in predicting the 
number of oxidant molecules required for complete 
degradation. This latter information is important in 
treatment process design and optimization. (See 
also W89-07234) (Miller PTT) 

W89-07363 


APPLICATION OF CLOSED LOOP STRIP- 
PING ANALYSIS FOR THE DETERMINATION 
OF OZONE BY-PRODUCTS FROM NATURAL 
WATER, 

California Univ., Los Angeles. Dept. of Environ- 
mental Science and Engineering. 

W. H. Glaze, E. C. Ruth, and M. Koga. 

IN: Preprints of Papers Socaeed 00 at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, Chemical So- 
ciety, Washington, DC. 1987. p. 666-669, 3 fig, 
tab, EPA cooperative agreement CR-813188-01. 


Descriptors: *Water treatment, *Chemical reac- 

tions, *Ozone, *Natural waters, Closed loop strip- 
ping pr ee Humic materials, Chlorination, Los 
Angeles, Trihalomethanes, Filtration. 


Results are described for the initial stages of a 
project desi to add more data to the literature 
on the subject of the by-products of ozonation 
reactions with natural water constituents, particu- 
larly aquatic humic material. The water samples 
were obtained from the Los Angeles aqueduct 
which delivers water from the eastern a of the 
Sierra Nevada range to apts Los Ange! 
and from two locations in the pay pg Angeles 
plant: (1) after ozonation, and 0) 2 after chemical 
treatment, filtration and chlorination. Water at the 
three sampling locations was analyzed as received 
by the Loop Stripping Analysis method. 
The data show that the Los Angeles aqueduct 
water contains several compounds which can be 
analyzed conveniently by this procedure. Alde- 
hydes with unbranched —— (€6-C15) were ob- 
served with nonanal and decanal being the most 
abundant. In addition, two other major peaks were 
observed, one tentatively identified as 2-ethylhex- 
anol and another which to have the molec- 
ular formula C13H220. Toluene and xylene are 
found in small amounts. The origin of the tri- and 
tetra-chloroethylene is unknown. After ozonation, 
the concentration of strippable aldehydes in- 
creased. The major Se ye is heptanal with 
other aldehydes up to C15 being identified. The 
C13H220 compound seems to have diminished in 
abundance. After chemical addition, filtration and 
chlorination, the concentration of stri le com- 
ozonated 
remained, the others 
lytical procedure. 
a two natural products and 
one from the ozonation reaction, remained at rela- 
tively high levels but were somewhat attenuated. 
Ozoration of a sample of Los Angeles aqueduct 
water in the laboratory reactor with a dose of 0.2 
mg/L-min yielded stri le by-products much 
like those found in the field study. (See also W89- 
07234) (Miller-PTT) 
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FORMATION OF AROMATIC POLYMERS 
DURING THE OZONATION OF WATERS 
CONTAINING PHENOLIC COMPOUNDS, 
Centre de Recherche ee des Eaux - Degre- 
mont, Le Pecg (Fi 

J. P. Duguet, A. ae 2 Dussert, and J. 
Mallevialle. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 670-672. 


Descriptors: *Water treatment, *Polymers, *Aro- 
matic compounds, *Ozonation, *Phenols, Mass 
spectrometry, Chlorinated compounds. 


The polymerization of 2,4-dichlorophenol by low 
ozone doses is shown. Regardless of the initial 
concentrations of 2,4-dichlorophenol, the elimina- 
tion is better than 95% for low ozone doses. Under 
these conditions, 2,4-dichlorophenol is removed 
following an oxidative coupling pathway as shown 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


by different techniques. This polymerization is 
characterized by the formation of quantities of 
insoluble compounds (8% for 100 mg/L initial 
concentration of 2,4-dichlorophenol) easily re- 
moved by classical treatments and soluble com- 
unds which have apparent molecular weights 
ior a great part (18%) superior to 5000 daltons. 
Mass spectrometry, used with and without gas 
phase chromatography, showed in all fractions: 
polymers at least reaching hexamere size (the tech- 
nique used limits the identification of higher po- 
lymerization degree) and chlorinated polyaromatic 
compounds which in some cases lost one or two 
chlorine atoms per ring. These oxidative tech- 
niques produced many identical compounds what- 
ever the initial concentration of 2,4-dichloro- 
phenol. These results indicate that polymerization 
by ozone may be a useful water treatment process, 
but many questions must be solved concerning the 
influence of the organic matrix on the removal 
effziency, the nature of by-products, the evolution 
of the short and long term toxicity levels, the 
detection of new formed compounds, and optimi- 
zation for the removal of the polymerized by- 
roducts by a subsequent treatment such as coagu- 
Detion. The same type of results have been obtained 
with other phenolic compounds such as salicylic 
acid. (See also W89-07234) (Miller-PTT) 
W89-07365 


UNDERSTANDING THE RESPONSE TO ENVI- 
RONMENTAL RISK INFORMATION, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field 5G. 
W89-07381 


APPLICATION OF GENE PROBES TO THE 
DETECTION OF ENTEROVIRUSES IN 
GROUNDWATER, 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

For primary bibliographic entry see Field 5A. 
W89-07382 


ELIMINATION OF VIRUSES AND BACTERIA 
DURING DRINKING WATER TREATMENT: A 
REVIEW OF 10 YEARS OF DATA FROM THE 
MONTREAL METROPOLITAN AREA, 

Institut Armand-Frappier, Laval (Quebec). Centre 
de Recherche en Virologie. 

P. Payment. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 749-752. 


Descriptors: *Water treatment, *Drinking water, 
*Bacteria, *Viruses, *Enteroviruses, Surface 
water, River water, Wastewater pollution, Filtra- 
tion, Flocculation, Chlorination. 


The presence of human and animal enteric viruses 
in surface water, and their survival during drinking 
water preparation was studied in a plant treating 
water from a river heavily polluted by untreated 
sewage discharges. Drinking water prepared from 
the river water contained from 100 to several 
thousand viruses per liter. Because some treat- 
ments, such as prechlorination and flocculation 
dramatically reduce the number of bacteria in 
water, this plant was still able to produce water 
that was meeting current biological standards. To 
demonstrate if similar observations could be made 
at other plants, a canadian collaborative study be- 
tween three laboratories was initiated. Nine drink- 
ing water treatment plants located in the cities of 
Ottawa, Toronto and Montreal were sampled for 
two years. Raw (1090 liters) and finished water 
(1000 liters) was sampled monthly. No viruses 
were found, but the sensitivity of the cell line used 
for virus isolation was later found to be very low. 
During the same period, a collaborative study with 
the Ministry of Environment of Quebec was initiat- 
ed. Seven drinking water treatment plants were 
sampled twice a month for a year and tested for 
the presence of human enteric viruses. While the 
number of infectious viral particles was rarely 
above 100 viral particles per liter in the river water 
used, viruses in the finished water were detected at 


levels of 0.003 to 0.020/L. After ten years of study 
in the field of water treatment virology, it is con- 
cluded that theories elaborated from lab scale ex- 
periments were not perfect. Viruses were detected 
after treatments that should theoretically have 
eliminated more than 12 log viruses. The data 
obtained at several water treatment plants indicate 
that, except under optimal conditions, most filtra- 
tion plants will not remove all human enteric vi- 
ruses. (See also W89-07234) (Miller-PTT) 
W89-07383 


FACTORS AFFECTING THE OCCURRENCE 
OF THE LEGIONNAIRES DISEASE BACTERI- 
UM IN PUBLIC DRINKING WATER SUP- 
PLIES, 

Pittsburgh City Water Dept. PA. 

S. J. States, J. M. Kuchta, L. F. Conley, R. S. 
Wolford, and R. M. Wadowsky. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 753-756, 6 ref. 


Descriptors: *Legionella, *Water treatment, *Bac- 
teria, *Drinking water, *Bacteria, *Human dis- 
eases, *Plumbing, *Legionnaires Disease, Munici- 
= water, Public health, Cooling towers, Residual 
chlorine. 


A series of studies was conducted to investigate 
the role of public supplies in contaminating internal 
plumbing systems and the environmental factors 
within water systems that influence the survival 
and growth of organisms. Legionella pneumophila 
appears to be less susceptible to chlorine than are 
the indicator coliform bacteria. The resistance is 
greater for non-agar-passaged than for agar 
medium-passaged strains. Chlorine resistance is 
further enhanced by pH levels, lower temperatures 
and previous exposure to chlorine. These results 
suggest that Legionella could potentially survive 
conventional chlorine levels typically found within 
portions of municipal drinking water systems. 
Metal plumbing components and associated corro- 
sion products are important factors in the survival 
and growth of Legionella in plumbing systems. 
While high levels of ontain metals suppress multi- 
plication, lower levels of key metals enhance 
growth. Although Legionella is not readily isolat- 
ed from municipal water supplies, the systems are 
capable of supporting its growth. Prevention of 
legionella growth is aided by diligent application 
of conventional water treatment practices. These 
include maintenance of chlorine residuals, especial- 
ly in secluded sites such as the bottoms of reser- 
voirs, effective filtration and elimination of algae, 
protozoa, and leaf litter through covering of sedi- 
mentation basins and reservoirs. Failure to control 
Legionella growth through these types of measures 
can potentially result in the seeding of plumbing 
systems and cooling towers in hospitals and other 
buildings by legionella supplied through the public 
water supply. Operating cooling towers outside of 
the optimal environmental tolerance range for Le- 
gionella multiplication may be a useful approach to 
controlling growth in this habitat. (See also W89- 
07234) (Miller-PTT) 
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OCCURRENCE AND _ SIGNIFICANCE OF 
FUNGI IN DRINKING WATER, 

Drexel Univ., Philadelphia, PA. Dept. of Bios- 
cience and Biotechnology. 

W. D. Rosenzweig, and W. O. Pipes. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 757-759, 3 tab. 


Descriptors: *Water treatment, *Drinking water, 
*Fungi, *Chlorination, Groundwater, Culture 
techniques, Residual chlorine. 


Various parts of six chlorinated groundwater dis- 
tribution systems and one chlorinated surface 
water system in Pennsylvania and New Jersey 
were examined for the occurrence of fungi. Both 
filamentous fungi and yeast were recovered from 
the systems using a modification of the membrane 
filter procedure and Sabouraud dextrose-rose 
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bengal-streptomycin agar as the plating medium. 
Of 727 samples collected from the groundwater 
systems, 401 were positive for fungi. The average 
count per positive sample was 5.9 colony forming 
units per 50 ml of water filtered with the highest 
average count being observed in the storage tanks 
and the raw water. Of 303 water samples filtered 
from the surface water system, 128 were positive 
for fungi with the average count per positive 50 ml 
water sample filtered being 4.9 colony forming 
units. The most commonly isolated genera were 
Alternaria, Aspergillus, Cladosporium, Cryptococ- 
cus, Epicoccum, Penicillium, Phialophora, and 
Verticillium. These studies indicate that fungi 
interact with chlorine and reduce its residual level. 
Chlorine doses in the range of 1 to 2 mg of free 
chlorine per liter of water were sufficient to inacti- 
vate most fungal propagules in water. However, 1 
to 2 mg/L of free chlorine is an usually high 
chlorine residual for most water distribution sys- 
tems to maintain. In addition, most systems have 
sediment, joints and/or corrosion tubers which 
provide microhabitats in which fungi may be pro- 
tected from the chlorine residuals. These factors 
combined with the ability of the fungi to enter the 
system after treatment, suggests that it may be hard 
to totally eliminate fungi from water distribution 
systems. It is apparent that fungi are present in raw 
water and that they survive conventional water 
treatment processes and are isolated from various 
parts of distribution systems. (See also W89-07234) 
(Miller-PTT) 

W89-07385 


USE OF INACTIVATION RATE DATA FOR ES- 
TABLISHING DRINKING WATER DISINFEC- 
TION REQUIREMENTS FOR GIARDIA CYST 
CONTROL, 

Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

J. C. Hoff, and A. J. Rubin. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
—_ Washington, DC. 1987. p. 760-763, 1 tab, 10 
ref. 


Descriptors: *Water treatment, *Drinking water, 
*Disinfection, *Microbiological studies, *Giardia, 
Cysts, Bacteria, Chlorination, Escherichis coli. 


The bases for the use of disinfection times contact 
time (C.t) values used to control transmission of 
microbial pathogens is discusses relative to inacti- 
vation of Giardia cysts. Available data is summa- 
rized for the C.t values and for different groups of 
microorganisms using the major disinfectants con- 
sidered to have potential —— for large scale 
use as drinking water disinfectants. It is important 
to note that E. coli, representing bacterial patho- 
gens and the coliform group used as the indicator 
of finished water potability, has the lowest C.t 
values and, therefore, is the most sensitive to all of 
the disinfectants. Of the viral pathogens, polio 
virus 1, representative of the enteric virus group 
but seldom, if ever, associated with waterborne 
outbreaks, is substantially more resistant than E. 
coli to both free and combined chlorine. Rotavirus, 
a virus that has been responsible for waterborne 
disease outbreaks is very sensitive to free chlorine 
and ozone but, like polio 1, is highly resistant to 
chloramine. C. lamblia cysts (the species pathogen- 
ic for man) and G. muris cysts (the mouse model) 
are overall, with the exception of monochloramine, 
the most resistant to all four disinfectants. In addi- 
tion to the overall high C.t values shown for free 
chlorine, there is a large range of values. The limits 
on disinfectant concentrations that can be used in 
water treatment and contact time limitations would 
make it difficult for many systems to meet some of 
the higher C.t values. In spite of the problems 
associated with the development of disinfection 
requirements based on C.t values, this concept 
provides a useful method for comparison of results 
by different investigators and for comparing the 
effectiveness of different disinfectants and the rela- 
tive resistance of differing microorganisms. In the 
absence of a better approach and with develop- 
ment of a more comprehensive data base, use of 
C.t values can contribute to the establishment of 
more soundly based disinfection requirements than 





those currently used. (See also W89-07234) (Miller- 
W89-07386 


BIODEGRADATION PROCESSES TO MAKE 
DRINKING WATER BIOLOGICALLY STABLE, 
Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

B. E. Rittmann. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 849-851. 


Descriptors: *Water treatment, *Drinking water, 
*Biodegradation, *Biological treatment, *Activat- 
ed carbon, Humic materials, Ozonation, Bacteria, 
Aerobic treatment, Filtration. 


Biologi treatment to remove biodegradable 
(usually humic) materials from drinking water, and 
obtain biologically stable water, is discussed. 
Ozonation prior to granular activated carbon filtra- 
tion enhances biodegradation in the granular acti- 
vated carbon beds. Sometimes, this process cou- 
pling is called biological activated carbon. Having 
iodegradation in granular activated carbon filters 
makes the water more biologically stable and ex- 
tends the shelf life of the activated carbon. All 
biological processes used to make biologically 
stable drinking water share certain characteristics. 
characteristics are low concentrations of 
biodegradable material, mixed substrates, predomi- 
nance of attached biomass, and aerobic conditions. 
The other major source of instability is biodegrad- 
able organic matter. Although the dissolved organ- 
ic carbon of most water supplies varies from 
around | mg C/L to around 10 mg C/L, the easily 
degradable portion usually is only a small fraction 
of the dissolved organic carbon. The easily assimi- 
lable organic carbon need only be about 50 microg 
C/L to cause growth problems in the distribution 
system. Thus, the relevant concentration of biode- 
gradable organic material is much less that 1 mg 
C/L when achieving a biologically stable drinking 
water is the goal. The third aspect of biological 
treatment to prepare a biologically stable water is 
that all the processes are of the biofilm types. In 
bank and dune filtration, the attachment medium is 
the sandy grains of the bank or dune. In the 
engineered systems, the bacteria are attached to 
small rocks, stones of pozzolana, particles of ex- 
panded clay, fluidized particles of sand or silt, or 
plastic media. Aerobic conditions are needed in 
biological treatment processes to allow nitrification 
and to prevent problems of taste, odor, and metal 
solubility. When the total oxygen demand exceed- 
ed a few mg/L. pre-oxygenation or aeration in the 
reactor is needed. One convenient means of pre- 
oxygenation is ozonation, which also makes the 
humic materials more biodegradable. (See also 
W89-07234) (Miller-PTT) 
W89-07404 


MICROBIAL ADAPTATIONS TO WATER DIS- 
TRIBUTION SYSTEMS, 

California Univ., Irvine. 

B. H. Olson, and M. Stewart. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 852-854, 2 fig. 


Descriptors: *Water treatment, *Disinfection, 
*Water distribution, *Bacteria, Microbial adapta- 
tion, Microorganisms, Chlorination, Culturing 
techniques. 


Bacterial ability to survive under adverse condi- 
tions was examined in terms of the physical system 
or the organisms themselves. Characteristics exam- 
ined include (1) association with particulate matter, 
(2 physiological adaptation, (3) aggregation, (4) 
genus related traits, and (5) glycocalyx. Bacteria in 
water samples associated with particles have the 
ability to survive higher levels of chlorine and 
more contact time than organisms which do not 
possess such characteristics. Bacteria such as E. 
coli and Y. enterocolytica have the ability to 
become more disinfection resistant to monochlora- 
mines after shock exposure to high levels. The 
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basis for this shift in resistance is selection for 
organisms that have a higher tolerance level but 
represent a small subportion of the population. The 
underlying conditions at the cellular level that 
increase resistance to this disinfectant were exam- 
ined through analysis of membrane proteins and 
lipids. Aggregation can also be a mechanism for 
organisms to resist disinfection. Acinetobacter sp. 
is more resistant to chlorine, monochloramines and 
chlorine dioxide when it is grown in a manner that 
promotes the production of fembriae which are 
responsible for extensive cellular clumping. Genus 
related disinfection resistance has been shown for 
natural populations of organisms subjected to disin- 
fection without subculturing. Another factor that 
influences genus resistance is the medium in which 
an organisms is subcultured. Organisms of all types 
are more resistant to disinfectants when they are 
grown in water as opposed to when they are 
grown in a medium. This finding is significant as 
the majority of disinfection literature is ased on 
media grown cells. The glycocalyx may also be 
important in aiding bacteria in distribution systems 
to resist inactivation by disinfectants. Evidence 
from bioreactors suggests that bacteria exposed to 
high levels of free chlorine (> 3 mg/L) develop a 
marked glycocalyx. (See also W89-07234) (Miller- 


PTT) 
W89-07405 


ROLE OF GRANULAR ACTIVATED CARBON 
IN THE REDUCTION OF BIOHAZARDS IN 
DRINKING WA 

Cincinnati Univ. Medical Center, OH. Dept. of 
Environmental Health. 

M. W. Taylor. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 855-856, 3 ref. 


Descriptors: *Water treatment, *Granular activat- 
ed carbon, *Drinking water, Biohazards, Organic 
carbon, Mutagens. 


Two aspects of the role of granular activated 
carbon in drinking water treatment were investi- 
gated: (1) effectiveness of granular activated 
carbon in removal of total organic carbon, muta- 
gens and mutagen-forming potential from water, 
and (2) the chemical and biohazardous nature of 
the compounds adsorbed by granular activated 
carbon. A full-scale granular activated carbon con- 
tactor, used in drinking water purification, was 
investigated during the effective life of the granu- 
lar activated carbon. Methods were developed to 
isolate the complex mixture of residual organics 
from granular activated carbon. These mixtures 
were then separated via a coupled bioassay/analyt- 
ical fractionation procedure for the analysis and 
characterization of the mutagenic compounds. 
Compounds were characterized chemically via 
high performance mass spectrometry and biologi- 
lly via the Salmonella mutagenesis bioassay. 
Two major chemically and biologically distinct 
groups of mutagens were isolated and character- 
ized. The relationship of these mutagens, isolated 
from the granular activated carbon, to those in the 
granular activated carbon influent water are dis- 
cussed. From the nature of the mutagens charac- 
terized and the approach used, the role, effective- 
ness, and limitations of granular activated carbon 
in the reduction of biohazards in drinking water 
can be assessed more accurately. (See also W89- 
07234) (Miller-PTT) 
W89-07406 


MICROBIOLOGY OF GRANULAR ACTIVAT- 
ED CARBON USED IN THE TREATMENT OF 
DRINKING WATER, 

Montana State Univ., Bozeman. Dept. of Microbi- 
ology. 

G. A. McFeters, A. K. Camper, D. G. Davies, S. 
C. Broadaway, and M. W. LeChevallier. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 857-858. 


Descriptors: *Pathogenic bacteria, *Human dis- 
eases, *Filtration, *Water treatment, *Granular ac- 
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tivated carbon, *Drinking water, *Bacteria, Micro- 
biological studies, Health effects, Disinfection, 
Chlorination, Coliforms, Seasonal variation, Pota- 
ble water. 


The potential microbiological health effects associ- 
ated with the use of activated carbon in the treat- 
ment of drinking water were studied. Experiments 
were carried out to examine distribution water 
from systems treated with carbon filtration for 
bacteria associated with carbon particles and to 
describe the disinfection susceptibility and growth 
of both coliforms and enteric pathogens attached 
to carbon. Studies were conducted to determine if 
bacteria could penetrate treatment barriers when 
attached to carbon fines. However, an efficient 
method to desorb and detect the attached bacteria 
from granular activated carbon particles was de- 
veloped which uses high levels of mechanical 
shear and a specific mixture of chemicals. A survey 
of 201 samples from distribution systems indicated 
that 17% and 41% contained particles colonized 
with coliforms and heterotrophic plate count bac- 
teria, respectively, with seasonal peaks in spring 
and autumn. This evidence of breakthrough of 
colonized particles was more frequently i 
with activated carbon than anthracite. Thirty per- 
cent of the 265 coliforms found on carbon particles 
proved to be fecal biotypes. The results indicate 
that bacterial breakthrough into distribution water 
occurs in well operated systems. This may be due 
to the capability of both coliforms and pathogenic 
bacteria to colonize and grow on activated carbon 
surfaces in a highly chlorine resistant form. These 
findings suggest that the use of granular activated 
carbon in the filtration of potable water does repre- 
sent a potential microbiological health risk. Efflu- 
ent turbidities and filter performance should be 
closely monitored and sediments removed from the 
distribution system to maintain high quality fin- 
ished drinking water. Source water that might 
contain pathogens should be disinfected before the 
use of activated carbon. (See also W89-07234) 
(Miller-PTT) 

W89-07407 


OXIDATION OF PHENOL ON GRANULAR 
ACTIVATED CARBON, 

Illinois Univ. at Urbana-Champaign. 

L. S. Chin, V. L. Snoeyink, and R. A. Larson. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 859-862, 6 fig, 8 
ref. 


Descriptors: *Water treatment, *Oxidation, *Phen- 
ols, *Granular activated carbon, Organic com- 

Organic carbon, Fulvic acids, Hydrogen 
ion concentration. 


The process of granular activated carbon to 
remove hydrophobic organic substances from 
drinking water is discussed, particularly in its role 
of oxidizing adsorbed phenol without any applied 
oxidant. The phenol solution was applied in rela- 
tively high concentrations to obtain good yields of 

roducts. Three phenolic products, 2,2’-dihyroxy- 
biphenyl (C-C dimer), 4-hydroxydiphenyl ether 
(C-O dimer) and an unknown compound (mw 276) 
were found from the phenol-granular activated 
carbon reaction for almost all of the carbons 
tested. Carbons of different batches showed the 
ability to oxidize adsorbed phenol to form hydrox- 
ylated dimers despite different activity. The total 
yield based on adsorbed phenol was 6.3% in the 
case of F400 granular activated carbon. This 
carbon was used in the remaining experiments. 
Based on the phenol coupling mechanism, it is 
most probable that phenol reacted with active sites 
on the granular activated carbon surface and gen- 
erated phenoxy radicals for further dimerization. 
The yield of products was strongly dependent 
upon the reaction pH and the condition of phenol 
loading. Investigating the reactions at pH 11, 8 and 
6, it was observed that higher pH led to higher 
yields and preferential formation of C-C dimer. 
Raising the pH from 8 to 11, phenol adsorption 
decreased from 237 to 78 mg/ 2 g GAC; however, 
the yield increased from 6.3 to 15.0%. Fulvic acid 
extracted from soil was applied onto a granular 
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activated carbon column by dissolving it in the 
phenol solution at two different concentrations, 7.8 
and 33.3 mg C/L. The results indicate that fulvic 
acid has two significant effects on the phenol-GAC 
reaction. At high concentrations, fulvic acid inhib- 
its the formation of all products. The presence of 
fulvic acid markedly favored C-O coupling rela- 
tive to the C-C coupling. (See also W89-07234) 
(Miller-PTT) 

W89-07408 


POTENTIAL HEALTH EFFECTS OF MERCU- 
RY IN WATER SUPPLY WELLS, 

RMT, Inc., Madison, WI. 

R. R. Stanforth, and T. R. Stolzenburg. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 863-866, 8 ref. 


Descriptors: *Water supply, *Mercury, *Well 
water, *Drinking water, Health effects, Methyl 
mercury, Bioaccumulation, Groundwater pollu- 
tion. 


In light of well-documented cases of mercury con- 
tamination in surface waters, an evaluation was 
conducted of possible human health effects result- 
ing from the use in drinking water supply of equip- 
ment containing elemental mercury. The aquatic 
cycling of mercury under conditions likely to 
occur in groundwater and the human health effects 
of different chemical forms of mercury were inves- 
tigated. Methylmercury in water becomes concen- 
trated in fish and shellfish, and human poisoning 
appears to result from eating the contaminated 
food rather that through direct intake of contami- 
nated water. Since oxygen concentrations in well 
water are generally low, dissolved mercury tends 
to remain as Hg(O) rather being oxidized to 
Hg(III), However, in reoxygenated groundwater 
or in surface waters, mercuric ion should be the 
predominant form. Elemental mercury is also oxi- 
dized by chlorine, so in drinking water that is 
chlorinated before use, mercury should be in the 
oxidized form. Elemental mercury may reach 
levels of 40 to 50 microg/L at the bottom of the 
well, if a leak in the water supply well equipment 
released elemental mercury to the well. Mercury 
introduced to the well water in the elemental state 
is not likely to be oxidized to mercuric mercury. 
Even if all of the dissolved mercury were oxidized, 
the concentrations in the well water would be far 
below the mercury concentrations of 1 to 100 mg/ 
L used in the experiments with natural sediments 
during which methylation was observed. Methyla- 
tion, therefore, is extremely unlikely to be signifi- 
cant in wells because of the low bacterial popula- 
tion and the low dissolved mercury concentration. 
It is concluded that elemental mercury in water 
supply well equipment does not pose a threat to 
human health. Because of low mercury concentra- 
tions and unfavorable conditions for methylation, 
the methylation of inorganic mercury dissolved in 
well water is highly unlikely. Even if a small 
amount of methylmercury is formed, there are no 
fish or shellfish present to concentrate the methyl- 
mercury to the point at which it would be a threat 
ze, health. (See also W89-07234) (Miller- 
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BIOAVAILABILITY OF ALUMINUM FROM 
DRINKING WATER, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 


For primary bibliographic entry see Field 5B. 
W89-07411 


CHLORINATED DRINKING WATER XAD ISO- 
LATES DO NOT AFFECT THE SISTER CHRO- 
MATID EXCHANGE FREQUENCY, 

Water Quality Control Labs. Balmazujvaros 
(Hungary). TRV Suface Water Treatment Plant. 
For primary bibliographic entry see Field 5C. 
W89-07414 


VIABILITY OF LEGIONELLA PNEUMO- 
PHILA IN CHLORINE-FREE WATER AT ELE- 
VATED TEMPERATURES, 


Center for Infectious Diseases, Atlanta, GA. Div. 
of Bacterial Diseases. 

G. N. Sanden, B. S. Fields, J. M. Barbaree, and J. 
C. Feeley. 

Current Microbiology CUMIDD, Vol. 18, No. 1, 
p 61-65, January 1989. 2 fig, 2 tab, 23 ref. 


Descriptors: *Survival, *Water treatment, *Sterili- 
zation, *Pathogenic bacteria, *Legionella, *Disin- 
fection, *Potable water, Heat treatment, Drinking 
water, Water temperature. 


Sterilization values were determined for Legion- 
ella pneumophila in  chlorine-free, chlorine- 
demand-free water at elevated temperatures. These 
values were calculated from experimentally deter- 
mined D values of 2500 min, 380 min, 13.93 min, 
0.74 min, and 0.45 min at 45 C, 50 C, 55 C, 60 C, 
and 66 C, respectively. D values, Z value and 
temperature coefficient do not indicate unusual 
thermal resistance. Sterilization values, the mini- 
mum time required to eliminate an aquatic popula- 
tion of L. pneumophila at a given test temperature, 
indicate that temperatures greater than about 65 C 
may not be necessary for efficient disinfection of 
potable quality water. These values and monitor- 
ing of time and temperature parameters can help 
predict the efficacy of in situ heat treatment of 
potable quality waters harboring L. pneumophila. 
(Author’s abstract) 

W89-07435 


INTRACELLULAR MULTIPLICATION OF LE- 
GIONELLA PNEUMOPHILA IN AMOEBAE 
ISOLATED FROM HOSPITAL HOT WATER 
TANKS, 

Center for Infectious Diseases, Atlanta, GA. Div. 
of Bacterial Diseases. 

B. S. Fields, G. N. Sanden, J. M. Barbaree, W. E. 
Morrill, and R. M. Wadowsky. 

Current Microbiology CUMIDD, Vol. 18, No. 2, 
p 131-137, February 1989. 4 fig, 1 tab, 25 ref. 


Descriptors: *Legionella, *Pathogenic bacteria, 
*Potable water, *Culturing techniques, *Amebas, 
Heated water, Hospitals, Domestic water. 


Legionella were able to multiply in potable water 
samples obtained from investigations of nosocomial 
legionellosis. Autochthonous Legionella multiplied 
in three of 14 hospital water samples after incuba- 
tion at 35 C and 42 C. All three samples were from 
hot water tanks. Multiplication did not occur when 
a selected sample was filtered through a 0.45- 
micrometer membrane and reinoculated with in- 
digenous Legionella. We isolated both Legionella 
pneumophila and one or more species of free-living 
amoebae, primarily members of the Hart-mannelli- 
dae, from each of these hot water tank samples. 
Amoebae from a total of six hot water tank sam- 
ples were used for cocultivation studies with L. 
pneumophila. All amoebae supported multiplica- 
tion of Legionella in coculture at 35 C. Four of six 
isolates of amoebae supported multiplication of 
Legionella at 42 C, while none supported multipli- 
cation at 45 C. Gimenez staining and electron 
microscopy showed that Legionella multiplied in- 
tracellularly in amoebae. Control of these amoebae 
in potable water may prevent colonization and 
multiplication of Legionella in domestic hot water 
systems. (Author’s abstract) 

W89-07436 


GUIDE TO THE CONTROL OF WATER QUAL- 
ITY DETERIORATION IN DISTRIBUTION 
SYSTEMS: 2. DEVELOPMENT OF A DISTRI- 
BUTION SYSTEM MONITORING PROTO- 
COL, 

Missouri Univ.-Columbia. Dept. of Civil Engineer- 


ing. 

J. T. O'Connor, S. K. Baneerji, and B. J. Brazos. 
Public Works PUWOAH, Vol. 120, No. 1, p 62-63, 
January 1989. 3 tab, 1 ref. 


Descriptors: *Water distribution, *Impaired water 
quality, *Water quality control, *Pollutant identifi- 
cation, Monitoring, Water sampling, Chemical 
analysis, Chlorine, Microorganisms, Coliforms, 
Water treatment facilities, Missouri. 


To determine which parameters were routinely 
monitored in water-distribution systems, numerous 


water utilities throughout the state of Missouri 
were surveyed. The survey revealed that, except 
for chlorine residual and total coliform count, as 
required by regulatory agencies, few analyses are 
performed for bacteria, organic carbon, dissolved 
oxygen, ammonium ion, or hydrogen sulfide. 
Water-quality problems cited by wa*er districts 
included ‘red water’, ‘black water’, and problems 
of taste, odor, and cloudiness/turbidity. Before an 

corrective measures are undertaken, the water util- 
ity must systematically develop data on water 
quality both as it leaves the treatment plant and at 
carefully selected locations within the distribution 
system. Many of the chemical parameters to be 
observed can be monitored by means of relatively 
simple procedures such as those described in 
APHA Standard Methods, or through the use of 
inexpensive ‘field analysis test kits’. However, 
measurement of the microbiologi parameters 
necessary to document the activity of specific 
groups of microorganisms is more complex. Meth- 
odologies for sampling and analyzing water from 
distribution systems were field-tested in a number 
of Missouri cities. The initial results indicated that 
water-quality problems in these cities could have 
been due, in part, to the presence of some of the 
following groups of organisms: Aerobic/faculta- 
tive anaerobic heterotrophs, anaerobic hetero- 
trophs, nitrogen-fixing bacteria, iron-precipitating 
heterotrophs, sulfate-reducing bacteria, sulfur pre- 
cipitators/oxidizers, and actinomycetes. (Shidler- 
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DERIVATION OF OPERATING POLICIES 
FOR SURFACE WATER SOURCES IN NORTH 
WEST WATER, 

For primary bibliographic entry see Field 3D. 
W89-07462 


DIGITAL MAPPING FOR WATERMAINS IN 
TORBAY, 

B. D. Hooper, and A. N. Sinclair. 

Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 2, p 216-222, 
April 1988. 3 fig, 2 tab, 3 ref. 


Descriptors: *Water distribution, *Water mains, 
*Subsurface mapping, Data Soe Informa- 
tion systems, Data storage and retrieval, Data col- 
lections, Digitization, Operating policies, Network 
design, Interagency cooperation, England. 


The objective of a study conducted jointly by two 
water agencies in England (South West Water 
Authority--SWW--and the Water Research 
Centre) was to develop an information system for 
the water-distribution function, based on digital 
mapping. Torbay, which lies within Dart District 
of SWW and covers the towns of Torquay, Paign- 
ton, and Brixham, was chosen for the trial. The 
scope of the system included a database covering 
all data requirements for daily operational use and 
network planning. The existing records were as- 
sessed to be only 50-75 per cent accurate and 
complete. Due to the state of these records it was 
decided that the only viable way of proceeding 
was to update the records and then to digitize. The 
data conversion was done in two ways, the ‘fore- 
ground’ (correct location of the utility’s plant) in- 
house, with the assistance of temporary staff, and 
the ‘background’ (base maps) externally using con- 
tractors. Besides the digital mapping system, SWW 
has other key sources of data, e.g., a system of 
works reports completed by supervisors after each 
job, customer complaints records, a customer ac- 
counts system, and a water-quality archive. Link- 
ing these with digital mapping could be the means 
for providing an integrated information system. 
Overall, digital mapping is providing the founda- 
tion on which the future integrated information 
system for SWW could be based. (Shidler-PTT) 
W89-07467 


METHODS FOR ANALYZING PIPE NET- 
WORKS, 

Technical Univ. of Denmark, Lyngby. Inst. for 
Numerical Analysis. 

H. B. Nielsen. 





Journal of Hydraulic Engineering JHEND8, Vol. 
ery No. 2, p 139-157, February 1589. 9 fig, 1 tab, 8 
ref. 
Descriptors: *Network, *Model studies, *Pipe- 
lines, *Pi *Conveyance structures, Hydraulic 
systems, Flow discharge, Network design, Mathe- 
matical equations. 


The governing equations for a general network are 
first set up and then reformulated in terms of 
matrices. This is developed to show that the choice 
of model for the flow equations is essential for the 
behavior of the iterative method used to solve the 
problem. It is shown that it is better to formulate 
the flow equations in terms of pipe discharges than 
in terms of energy heads. The behavior of some 
iterative methods is compared in the initial phase 
with large errors. The oscillation in the linear 
theory method (LTM), when the iteration gets 
close to the solution, is mathematically analyzed. 
This method offers good starting values for a 
Newton-Raphson iteration. (Author’s abstract) 
W89-07471 


OPTIMAL PUMP OPERATION IN WATER 
DISTRIBUTION, 
mg Univ. at El Paso. Dept. of Civil Engineer- 


Py J. Tar uin, and J. Dowdy. 

Journal of Hydraulic Engineering JHEND8, Vol. 
115, a 2, p 158-168, February 1989. 5 fig, 4 tab, 
18 ref. 


Descriptors: *Optimization, 
*Hydraulic systems, 
*Pumping plants, *Pum 
management, Utilities, 
nomic efficiency. 


*Water distribution, 
*Hydraulic machinery, 
——- head, Water 
t ysis, Costs, Eco- 


Pumping water in distribution systems accounts for 
a large = rt of the budget of water utility depart- 
ments. The extent of savings possible from selec- 
tion of the best pump or pump combination in a 
multi-pump water distribution system booster sta- 
tion was investigated. Pump curves and system 
head curves were generated and used to identify 
the most cost-effective pump combinations for var- 
ious head-flow conditions. The procedures utilized 
in this study for developing pump characteristic 
curves, pump efficiency curves, and system head 
curves were very effective and should be readily 
adaptable to other booster stations and distribution 
systems. The efficiencies of all pumps at the boost- 
er station under investigation decreased from their 
original values, but the decreases in some pumps 
were considerably greater than in others. It is 
shown that a considerable reduction in energy 
consumption is possible through optimal pump se- 
lection. This study revealed that a reduction of 
9.2% could be readily attainable, resulting in 
energy cost savings of more than $32,000 per year. 
(Friedmann- 
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*Lead, *Leaching, *Plastics, *Temperature effects, 
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The leaching of lead from unplasticized poly(vinyl 
chloride) pipes under different temperatures and 
by differed extractants was studied. The extrac- 
tants used were tap water, sodium hydrogen car- 
bonate and disodium hydrogen phosphate solu- 
tions. The results show that for tap water and 
sodium hydrogen carbonate extractants, increasing 
the temperature generally increases the leaching 
rate of lead. The reverse was observed for the 
phosphate extractant. The study also shows that 
the extrusion temperature of the pipes affects the 
leaching rate of lead by water. Less lead is leached 
from pipes extruded at higher temperature. (Au- 
thor’s abstract) 
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ACCUMULATION OF NUTRIENTS IN THE 
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CLAIMED EFFLUENTS RESERVOIR, 

Technion - Israel Inst. of Tech., Haifa. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 5D. 
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USE OF MICROCOMPUTERS FOR THE MAN- 
AGEMENT OF WATER QUALITY DATA, 
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Descriptors: *Data storage and retrieval, *Data 
bases, *Relational data bases, *Computer pro- 
grams, *Water quality, *Water treatment, *Data 
collections, Water distribution, Water manage- 
ment, Mississippi River, Data acquisition, Monitor- 
ing, Data interpretation. 


Information on raw water quality, treatment proc- 
ess removal efficiency, and distribution system 
monitoring is essential to the proper management 
and operation of a water utility system. Microcom- 
puter hardware and software systems using com- 
mercially available data base management systems 
(DBMS) have emerged within the last few years as 
an effective means of managing, analyzing, and 
displaying water quality data. Understanding hard- 
ware, software, and training requirements is essen- 
tial to the proper use of these systems. Three types 
of data base design are common: relational, hierar- 
chical, and network. Only the relational type of 
data base architecture is widely implemented on 
microcomputer DBMS. Two examples of the ap- 
plication of DBMS to water utility problems are 
presented. One example deals with collection and 
—— of data concerning the water quality of the 
— River. The second example deals with 
S as a means of analyzing water quality 
oni in the North Penn Water Authority (N (NPWA) 
distribution system. (Author’s abstract) 
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criteria, Water treatment facilities. 


New theories, new techniques and new perme 
often make the technically economic states of 
existing water purification processes and facilities 
seem irrational. The technical reformation of puri- 
fication facilities, by using less investment and 
faster rates, may improve the technically economic 
states or weak links, resulting in improved water 
quality, increased output, enhanced safety and reli- 
ability, or a reduction in costs. Several topics con- 
cerning the technical reformation or purification 
facilities are considered. Before a project of techni- 
cal reformation is planned, the investigation of the 
existing equipment must be made clear, and certain 
tests should be carried out when necessary. When 
the goals of technical reformation are established, 
priority should be given to the consideration of the 
water quality and the safety of water supply. The 
existing problems of the other goals can be solved 
at the same time as striving for attaining the main 
goals. The plan and its contents of a technical 
reformation should be analyzed according to local 
conditions, such as the air temperature, the condi- 
tions of material supply, the land occupied, and the 
technical strength and managing ability of the fa- 
cility. (Geiger-PTT) 

W89-07566 


STUDY OF THE RADIOACTIVE CONTENTS 


IN BARCELONA’S WATER SUPPLY DURING 
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Pilot plants, Tigris River, Water treatment, Per- 
formance evaluation. 


A secondary circular sedimentation tank, of 113 cu 
m in volume, which is part of a conventional rapid 
rate pilot plant, has been used for tests. Turbidity 
samples were taken from taps at the wall and by 
siphoning at different points from the sedimenta- 
tion tank, for different flow rates of downflow and 
upflow feeding. Results showed that turbidity re- 
moval is directly proportional to height and influ- 
ent turbidity and inversely proportional to hydrau- 
lic loading rate. Turbidity removal percentage dis- 
tribution was recorded and contour lines were 
drawn. Removal turbidity and influent turbidity 
showed a linear relationship, for the prediction of 
turbidity removal efficiency of the sedimentation 
tank. (Author’s abstract) 
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IN FLUIDIZED BED, 

Vysoka Skola Chemicko-Technologicka, Prague 
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The removal of manganese from raw water in a 
fluidized bed was investigated in laboratory and 
pilot plant experiments. In the fluidized bed, not 
only manganese was oxidized, but manganese 
oxides formed were separated and deposited, as a 
compact layer, on the surface of fluidized bed 
grains. When the dose of KMnO4 used as the 
oxidation agent was optimal (0.8 to 1.2 mg of 
KMn0O4/mg Mn), the efficiency of manganese cap- 
ture approached 100%. The increase in the volume 
and weight of the fluidized bed grains was low 
with regard to manganese concentrations common- 
ly occurring in water, so that the fluidized-bed 
reactor parameters were affected little by the 
oxides captured with time. The removal process 
was also effective in the presence of humic sub- 
stances in raw water. (Geiger-PTT) 
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POLYALUMINUM CHLORIDE AS AN ALTER- 
NATIVE TO ALUM COAGULATION--A CASE 


STUDY, 

Regina Univ. (Saskatchewan). Faculty of Engi- 
neering. 
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The potential of replacing alum with polyalu- 
minum chloride (PAC) as a coagulant at the Buffa- 
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lo Pound Water Treatment Plant was investigated. 
The results of tests indicated that PAC coagulation 
could replace alum at the treatment plant using 
approximately one-third the dose normally re- 
quired with alum. PAC consistently removed 20% 
more turbidity than alum over a wide range of 
water temperatures at one-third to two-thirds the 
dose. Because PAC is less acidic than alum, finan- 
cial savings in pH correction could be expected as 
was illustrated by the higher pH and alkalinity of 
the supernatant when PAC is used. The use of a 
polymer additive presently used at the plant was 
not required with PAC. Although PAC was 
shown to be an effective coagulant for the removal 
of turbidity of Buffalo Pound water, the cost of 
using PAC at the present time would be 2.5 to 3 
times the cost of alum coagulation. A switch to 
PAC coagulation at the Buffalo Pound Water 
Treatment Plant is not economically attractive at 
— (Author’s abstract) 
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INTEGRAL WATER TREATMENT PLANT 
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Descriptors: *Thailand, *Model studies, *Optimi- 
zation, *Water treatment facilities, *Design crite- 
ria, Operating costs, Maintenance costs, Capital 
costs, Mathematical models, Flocculation, Sedi- 
mentation, Filtration, Water treatment, Cost analy- 
sis. 


A computer program was developed to study the 
integral plant design in a techno-economic manner 
with respect to operating parameters of each unit 
operation of a water treatment plant. The study 
consisted of a technical evaluation of individual 
unit operation using the following mathematical 
models to predict the performance of flocculation, 
sedimentation, and filtration, respectively: the 
Boadway’s Flocculation Model with modification, 
the Simple Class-1 Settling Model, and the 
O’Melia-Ali’s Filtration Model with modification. 
In addition, cost functions were formulated for 
capital, operational, and maintenance costs for 
each unit operation in the water treatment plant 
using the data from 37 plants in Thailand. The 
technical performance and cost of the whole water 
treatment plant was simulated to select the opti- 
mum design parameters which satisfy the effluent 
standard at minimum total investment costs. How- 
ever, the models describing the performance of 
flocculation, sedimentation and filtration are based 
on some assumptions which may not be fully satis- 
factory in practical cases. (Author’s abstract) 
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SELECTION OF THE SIZE AND DEPTH OF 
DUAL MEDIA FILTERS IN TREATING TIGRIS 
RIVER WATER, 

Scientific Research Council, Baghdad (Iraq). 
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Pilot plant studies on rapid rate filters have shown 
that when a dual media filter consisting of 40 cm of 
0.69 mm sand and 20 cm of 0.91 mm anthracite was 
used, removal of turbidity was greater than 90%. 
The length of the run was over 83 hours. The filter 
influent turbidity after sedimentation was as much 
as 16 ntu, and effluent turbidity was less than 5 ntu. 
Filtration rates of 8.88 m/hr were used for the dual 
filter, which was 1.7 times the rate used for the 
sand media filter. Higher rates (above 8.88 m/hr 
caused deterioration in the resulting effluent, in- 
creased headloss development, and shorter filter 
runs. Headloss build-up across the filter increased 
at the early stages of the filtration process, then 
more rapidly in subsequent periods. Contrary to 


rapid sand filters, dual media filters show maxi- 
mum turbidity removal at some sand size larger 
than the smallest one used. Dual media filters with 
fine grains may undergo intermixing between adja- 
cent layers. This action improves filter perform- 
ance but shortens the length of the run. Increasing 
the anthracite depth beyond 20 cm leads to little 
improvement in filter performance. Dual filters 
using 40 cm of 0.46 mm sand and 20 cm of 0.91 
mm anthracite could be used as an alternative for 
the superior filter. Its relatively shorter run time 
might be offset by the gain provided in sand costs. 
(Geiger-PTT) 
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MENT AND DISPOSAL OPTIONS DURING 
HYDROCARBON RECOVERY OPERATIONS, 
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IN SITU MEASUREMENT AND NUMERICAL 
SIMULATION OF OXYGEN LIMITED BIO- 
TRANSFORMATION, 

North Carolina State Univ. at Raleigh. Dept. of 
Civil Engineering. 
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GROUND WATER REMEDIATION USING AN 
EXTRACTION, TREATMENT, AND _ RE- 
CHARGE SYSTEM, 

PRC Environmental Management, Inc., Chicago, 
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REMEDIATION OF CONTAMINATED 
GROUND WATER 


USING BIOLOGICAL 
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O.H. Materials Corp., Findlay, OH. 
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VOLUME DETERMINATION AND RECOVER- 
ABILITY OF FREE HYDROCARBON, 
Engineering Enterprises, Inc., Long Beach, CA. 
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A method of fixed-bed adsorption of activated 
carbon was used in the removal of p-nitrophenol 
from water. The range of low concentrations of a 
break-through curve has been analyzed. On the 
basis of a three-stage model of the process, the 
equations describing the initial stage of the adsorp- 
tion dynamics and concentration distribution in the 


bed at low concentrations of the break-through 
curve have been derived. The equations were used 
to determine the effective kinetic coefficient and to 
evaluate the effect of axial diffusion on the process 
kinetics. A method for determination of the time 
for protective action of the adsorbent layer is 
proposed. For low break-through concentrations, 
the calculation of protective time of the adsorbent 
layer operation directly from equilibrium data 
leads to significant errors and there is no theoreti- 
cal basis for introducing possible corrections. The 
calculation of this time on the basis of mass transfer 
coefficient in the liquid phase has a 10% error, 
which allows the operating time of the bed to be 
evaluated precisely. (Rochester-PTT) 
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Vol. 136, No. 1, p 28-31, January 1989. 


Descriptors: *Maintenance, ‘*Pipe cleaning, 
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ing, Debris removal. 


Severe problems can develop in water distribution 
systems as a result of adhering mineral deposits, 
accumulative deposits (e.g., sand, silt, effluent, or 
similar materials), obstructional material (e.g., cans, 
bottles, construction detritus, and tools), and con- 
taminated items such as oily rags. Reduction in 
flow capacity decreases performance of the system 
and increases operation and maintenance costs. 
The solution to dirt in piping systems is cleaning. 
The poly pig represents an effective means of 
cleaning pipe systems. It is available in a wide 
variety of densities, coatings, and configurations, 
which allow its cleaning capabilities to be matched 
to the characteristics of the inline material to be 
removed. Once inserted, it travels through the 
piping system as an independent unit, usually re- 
quiring only the motivation provided by the exist- 
ing flow and pressure in the system. Frequently the 
pig works with substantially less than normal flow 
and pressure, and can be directed to take any -_ 
within the system simply by controlling the flow. 
At an average inline velocity of 3 ft/sec, a pig can 
travel through and exit from a mile of piping in 
approximately 30 min. A size reduction capability 
(up to 65% of its cross-sectional area) makes it 
possible for the pig to pass through pipe fitting and 
valves. The pigging operation requires that the 
system be temporarily shut off in the area being 
cleaned. Valves are operated and other system 
components automatically ‘put through their 
paces’ as part of the cleaning activity. (Rochester- 
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Failures in water distribution or wastewater collec- 
tion systems can cause severe distress to customers 
and others, and can lead to lawsuits against water 
providers or municipalities. Preventive mainte- 
nance plans often exist, but are not followed due to 





lack of manpower and funds. The elements of a 
preventive maintenance program for water distri- 
bution system include wells, water storage tanks, 
booster pumps, valve (including exercise), fire hy- 
drants, water meters, and water lines (corrosion 
monitoring). A public education program also 
should be included. In a wastewater system, the 
preventive maintenance program should be direct- 
ed at manholes and sewers and the storm drain 
system. A public education program is desirable to 
build support for this effort. Each municipality or 
public works department should implement a well- 
thought-out preventive maintenance program, 
with an inventory of specific components of the 
system, cost estimates and financing, and a sched- 
ule and budget for long-term maintenance and 
ak (Rochester-PTT) 
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Operators of several drinking water systems that 
are vulnerable to contamination by synthetic and 
volatile organic chemicals have shown interest in 
modifying existing treatment plants to include 
granular activated carbon (GAC) adsorption. An 
important consideration in the evaluation of GAC 
treatment alternatives is the examination of cost 
factors. This article presents preliminary cost esti- 
mates for various applications over a range of 
system sizes and carbon bed lives. Costs related to 
postfilter adsorbers using steel pressure and con- 
crete gravity contactors are examined, as well as 
costs associated with fluid-bed, infrared, and multi- 
hearth reactivation technologies. Several variables 
and parameters are important in affecting costs: 
size of system, carbon exhaustion frequency, empty 
bed contact time (EBCT), choice of adsorption 
and reactivation technologies, interest rate and life 
of facility, carbon loss rate, and GAC purchase 
cost. The sensitivity of GAC treatment costs to 
variations in these factors can be studied by using 
the cost estimating equations and graphs presented 
in this article. The evaluation of choices among on- 
site and off-site reactivation and virgin GAC re- 
placement is important because the reactivation or 
replacement cost may represent up to more than 50 
percent of the total cost of the GAC treatment 
system. (VerNooy-PTT) 
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Adsorption of natural organic matter on activated 
alumina (AA) improved when the organic matter 
was preoxidized with either ozone or hydrogen 
peroxide. The alumina was effectively regenerated 
in the laboratory with 0.1 percent (or greater) 
NaOH solutions, i.e., more than .0008 mol NaOH/ 
g AA. The spent regenerant could be reused sever- 
al times to reduce the quantity of process waste. 
The use of AA before granular activated carbon 
(GAC), combined with in situ regeneration of the 
AA, resulted in an 80 percent higher capacity of 
GAC for an organic micropollutant, 2,4-dichloro- 
phenol. Presumably there was reduced competition 
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for adsorption sites in the GAC because the dich- 
lorophenol was not adsorbed by the AA. Pilot tests 
of AA adsorbers in parallel with GAC adsorbers 
showed that GAC had a higher capacity and could 
adsorb a larger percentage of natural organics than 
AA, that AA did not adsorb the semivolatile or- 
ganics (analyzable by gas chromatography-mass 
spectroscopy) in a surface water, and that preozon- 
ation improved removal by AA and GAC. The 
GAC’s capacity increased about 20-27 percent 
when receiving the ozonated water, probably be- 
cause of the increase in biodegradability of the 
organics as result of the preoxidation. (Author’s 
abstract) 
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Acid-base reactions occur simultaneously with gas 
transfer reactions in several common applications 
in water and wastewater treatment. A simple meth- 
odology to account quantitatively for the effects of 
the acid-base reactions on the gas transfer rate was 
developed, checked by comparison with laborato- 
ry data, and applied to an actual drinking water 
problem situation. Equations for application to a 
variety of — contacting reactors are fossa 
The rate of gas adsorption or stripping was shown 
to be drastically influenced by pH in applicable 
cases. Laboratory results for stripping of carbon 
dioxide in batch reactors and continuous-flow 
countercurrent packed towers compared excellent- 
ly with the theory. The theory was applied to a 
full-scale operating system in which hydrogen sul- 
fide is stripped from a groundwater drinking water 
supply. Inadequate hydrogen sulfide (H2S) strip- 
ping was obtained in packed towers. To uate- 
y model the existing conditions, stripping of both 
CO2 and H2S and oxidation of H2S were included. 
A mathematical (computer) model incorporating 
all their processes was developed, calibrated, and 
used to recommend changes to plant personnel. 
Reduction of the influent pH was recommended to 
improve the stripping of the hydrogen sulfide. 
(Author’s abstract) 
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In 1981, the city of Wausau, WI discovered that 
one of its wells was contaminated with volatile and 
synthetic organic chemicals. As a result, a liquid- 
phase granular activated carbon (GAC) pilot plant 
and a full-scale GAC adsorber were designed, 
built, and operated in order to evaluate their per- 
formance for treating the contaminated ground- 
water. Several empty bed contact times (EBCTs) 
ranging from 1 to 30 min were used during the 
pilot-plant study, and a simple method for evaluat- 
ing the GAC use rate as a function of EBCT was 
developed and demonstrated for dichloroethene 
and trichloroethene (TCE). Pilot-plant data were 
compared with the pore surface diffusion model, 
which considers external and internal mass transfer 
mechanisms of pore and surface diffusion. Natural 
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organic matter in the water was found to decrease 
GAC capacity and kinetics. (Author’s abstract) 
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Water supply pumps can account for a great deal 
of the energy consumed by municipalities. Signifi- 
cant reductions in energy consumption and costs 
can be obtained by identifying and using the most 
efficient pump combination for a given situation. A 
procedure for identifying such a combination is 
presented in this article. Most pump stations in- 
clude multiple pumps in order to provide reliability 
and flexibility as well as to ensure efficient oper- 
ation. In order to identify which combination of 
pumps is most efficient for a given flow rate, the 
composite characteristic curves for each combina- 
tion of pumps must be superimposed on the system 
head curve for a given set of conditions, e.g., tank 
levels and water usage. The intersection of these 
two curves will indicate the combined operating 
point (head and combined flow) for the particular 
combination of pumps and system conditions. A 
utility should routinely check pump combinations 
to identify inefficient combinations that operators 
should avoid. The best pump combination depends 
not only on the ps ives but on the 
conditions that exist at the time the decision is 
made. (VerNooy-PTT) 

W89-07695 


AIR-STRIPPING MASS TRANSFER CORRE- 
LATIONS FOR VOLATILE ORGANICS, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

P. Lamarche, and R. L. Droste. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 1, p 78-89, January 1989. 
8 fig, 8 tab, 33 ref. 


Descriptors: *Air stripping, ‘Mass transfer, 
*Model testing, *Water treatment, *Organic com- 
pounds, Volatility, Packed towers, Landfills, 
Canada. 


Because of increasing demand for water, water 
sources contaminated with organics must be used. 
Air stripping is a promising method for removing 
volatile organic contaminants from water and 
ked towers achieve air stripping at relatively 
low cost. Experiments were conducted on the 
packed-column air stripping of six volatile organic 
compounds found in groundwater migrating from 
a landfill site in Gloucester, Ontario, Canada. Mass 
transfer rate constants determined experimentally, 
at column loading rates typical of full-scale appli- 
cation, were compared with rate constants predict- 
ed by three correlation models. These models 
varied in their predictive capability. One model did 
give reasonable predictions for saddles--a packing 
material for which the model had not been initially 
derived. (Author’s abstract) 
W89-07696 


ASHLAND OIL SPILL: A STATE OF ENVI- 
RONMENTAL PERSPECTIVE, 

Pennsylvania Dept. of Environmental Resources, 
Harrisburg. 

For primary bibliographic entry see Field 5C. 
W89-07699 


BORROWING TOMORROW’S TREATMENT 
TECHNOLOGIES TODAY, 

Whitman and Howard, Inc., Wellesley, MA. 

L. J. MacKoul. 
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Group 5F—Water Treatment and Quality Alteration 


Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 4, p 230-235, 
December 1988. 


Descriptors: *Municipal water, *Water treatment, 
*Technology transfer, *Technology, Membrane 
processes, Data storage and retrieval, Monitoring. 


New regulatory requirements i.e., treatment re- 
quirements, lower maximum contaminant levels, 
and new contaminants of concern; increasing num- 
bers of contaminated water supplies; and growing 
pubic concern over potable water quality are chal- 
lenging the municipal water sector to redefine its 
current treatment technologies and operational 
strategies. Less than a decade ago, the industrial 
water sector was confronted with a similar chal- 
lenging situation: the production of ultra pure 
water with allowable contaminant levels in the low 
parts per billion (ppb) and parts per trillion (ppt) 
range. In response to this situation, the industrial 
sector advanced existing treatment technologies 
and developed new operational strategies. Several 
of these technologies, such as membrane technol- 
ogies, package systems, and mobile treatment sys- 
tems, and their possible applications are discussed. 
Chemistry monitoring and data management sys- 
tems, operator training and recognition, and con- 
tracting water system operations are some of the 
new operational strategies that might be used by 
the municipal sector to meet tomorrow’s chal- 
lenges. (Author’s abstract) 

W89-07700 


ACCELERATING RATE OF DIFFICULTY OF 
EXPANSION TO MEET SAN FRANCISCO’S 
WATER DEMANDS, 

San Francisco Water Dept., Millbrea, CA. 

E. L. Fonseca. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 4, p 246-248, 
December 1988. 


Descriptors: *Water supply development, *San 
Francisco, *Water demand, *Municipal water, 
*Project planning, Water conveyance, Water 
rights, Environmental policy, Urban planning, 
Suburban areas. 


The San Francisco Water Supply system is region- 
al, and the suburban area represents most of the 
past growth. The system now serves two million 
people, two-thirds residing outside San Francisco 
in the suburban service area of 500 square miles 
which is ten times the area of San Francisco. 
Consumption has risen to the point where the 
fourth and final increment is needed on Hetch 
Hetchy Aqueduct. Obstacles to its realization are 
many and growing. They include organizations 
desiring to restrict growth, reserve water for in- 
stream uses on the Tuolumne River, release to the 
Delta and San Francisco Bay, etc. History of the 
system development has shown increasing difficul- 
ty in construction of new facilities. This has accel- 
erated and expanded so greatly in recent years the 
costs have skyrocketed, time schedules are ex- 
tended and quality of desired end-product is com- 
promised. This is an illustration of what one water 
utility faces in its continuing efforts to fulfill its 
responsibilities to maintain an adequate and safe 
water supply for its people. (VerNooy-PTT) 
W89-07702 


REVENUE ANALYSIS OF A WATER METER 
SYSTEM. 


Neptune Water Meter Co., Hingham, MA. 

C. Culpin. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 4, p 249-253, 
December 1988. 


Descriptors: *Water metering, *Economic evalua- 
tion, *Water rates, *Income, Water conveyance, 
Economic aspects. 


Providing a safe and potable drinking water supply 
is a business. Two of the crucial pieces of informa- 
tion that every business must be aware of are costs 
(expenses) and income (revenue). This is true 
whether a water system is structured to produce a 
profit for investors, whether it is organized to 


operate on a break even non-profit basis or wheth- 
er it is organized to provide a service which is 
subsidized to some extent by other revenues gener- 
ated by a governmental body. The need for a 
revenue analysis of the water system is presented 
particularly as it applies to metering and rate set- 
ting activities. Conditions and revenue loss, and 
revenue analysis are examined. Information about 
several of the newest types of water meters is also 
presented. (Author’s abstract) 

W89-07703 


LEVELS OF SOME IMPORTANT ELEMENTS 
IN DRINKING WATER OF BAGHDAD CITY, 
Biological Research Center, Baghdad (Iraq). 

For primary bibliographic entry see Field 5B. 
W89-07722 


GEOGRAPHICAL RELATION BETWEEN ALZ- 
HEIMER’S DISEASE AND ALUMINIUM IN 
DRINKING WATER, 

Southampton General Hospital (England). 

For primary bibliographic entry see Field 5C. 
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ANALYSIS OF INACTIVATION OF GIARDIA 
LAMBLIA BY CHLORINE, 
Environmental Protection Agency, 
OH. Drinking Water Research Div. 

R. M. Clark, E. J. Read, and J. C. Hoff. 
Journal of Environmental Engineering JOEDDU, 
Vol. 115, No. 1, p 80-90, February 1989. 2 fig, 5 
tab, 14 ref, append. 


Cincinnati, 


Descriptors: *Giardia, *Water treatment, *Disin- 
fection, *Filtration, *Models, Chlorine, Hydrogen 
ion concentration, Water temperature, Bacteria, 
Drinking water. 


Amendments to the Safe Drinking Water Act (PL- 
93-523) highlight the continuing problem of water- 
borne disease by mandating the EPA to promul- 
gate: (1) criteria by which filtration will be re- 
quired for surface water supplies; and (2) disinfec- 
tion requirements for all water supplies in the 
Untied States. There is interest on the part of the 
EPA in applying the C(t) concept for determining 
the inactivation of Giardia lamblia cysts as a key 
criterion for determining exceptions to the filtra- 
tion rule. If a utility, in addition to meeting other 
requirements, can demonstrate that through effec- 
tive disinfection, manifested by a sufficient C(t) 
value, it can reduce Giardia levels by 99.9%, then 
it will be exempted from surface water filtration. 
In this paper, a model for calculation of C(t) values 
based on animal infectivity data is developed. The 
model, based on first-order kinetics, relates C(t) 
values to chlorine concentration, pH, and tempera- 
ture. The model predictions compared favorably 
with laboratory data. (Author’s abstract) 
W89-07810 


ADSORPTION KINETICS IN GAC SYSTEMS 
FOR WATER TREATMENT, 

Technical Univ. of Szczecin (Poland). Inst. of 
Water Engineering. 

K. Wilmanski, and K. Lipinski. 

Journal of Environmental Engineering JOEDDU, 
Vol. 115, No. 1, p 91-108, February 1989. 8 fig, 4 
tab, 38 ref. 


Descriptors: *Activated carbon, *Organic carbon, 
*Water treatment, *Adsorption, Separation tech- 
niques, Kinetics, Model studies, Diffusion coeffi- 
cient, Pore size, Particle size, Adsorbents, Organic 
compounds. 


The activated carbon adsorption kinetics of total 
organic carbon (TOC) from a surface water was 
studied to develop a mathematical technique that 
modified the calculation procedure for the pore 
diffusion model to make it applicable for predicting 
TOC breakthrough in a fixed-bed activated carbon 
adsorber. The model introduces a nonconstant 
pore diffusion coefficient that is assumed to be 
changing throughout the process duration. The 
influence of the carbon particle size on process 
efficiency is also examined using the model predic- 
tions, as well as experimental data. The diffusion 


rate of the humic substances naturally occurring in 
surface waters gradually decreases as smaller and 
smaller pores are penetrated. The slow adsorption 
phenomenon can be reduced using sufficiently 
small carbon particles. Column tests showed that a 
higher degree of saturation and a longer break- 
through.time can be achieved after reducing the 
particle-size fraction of the activated carbon. 
(Geiger-PTT) 

W89-07811 


POTENTIATION OF THE VIRUCIDAL EFFEC- 
TIVENESS OF FREE CHLORINE BY SUB- 
STANCES IN DRINKING WATER, 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

G. Berg, H. Sanjaghsaz, and S. Wangwongwatana. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 2, p 390-393, February 
1989. 3 fig, 1 tab, 17 ref. US Army contract 
DAMD 17-86-C-6213. 


Descriptors: *Synergistic effects, *Chlorine, 
*Water treatment, *Viricides, *Drinking water, 
*Disinfection, *Chlorination, Purified water, Vi- 
ruses, Chemical properties, Water quality control. 


At SC, poliovirus 1 was inactivated by free chlo- 
rine (FC) at pH 9.0 or more than 10 times as 
rapidly in drinking water as in purified water. 
Because ions that comprise many salts potentiate 
the virucidal effectiveness of FC, it is believed that 
ions and possibly other substances in the drinking 
water potentiated the virucidal effectiveness of 
FC. Since viruses may be much more sensitive to 
chlorination in drinking waters than laboratory 
tests in purified waters have heretofore suggested, 
it may be possible to reduce the amounts of FC 
applied to many water supplies for disinfection and 
thereby perhaps reduce the quantities of halometh- 
anes and other toxic compounds produced in these 
supplies by the chlorination process. (Author’s ab- 
stract) 
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COMPARISON OF THE PRESENCE-ABSENCE 
AND MEMBRANE FILTER TECHNIQUES 
FOR COLIFORM DETECTION IN SMALL, 
NONCHLORINATED WATER DISTRIBUTION 
SYSTEMS, 

Southeastern Louisiana Univ., Hammond. Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 5A. 
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BACTERIAL POPULATION STRUCTURE 
STUDY OF WATER COOLING SYSTEMS IN 
SOUTH AFRICA, 

Pretoria Univ. (South Africa). Dept. of Microbi- 
ology and Plant Pathology. 

For primary bibliographic entry see Field 5A. 
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INVESTIGATION OF OUTGROWTHS OF 
KLEBSIELLA SPP IN DISTRIBUTED POTA- 
BLE WATER, 

Sydney Water Board (Australia). 

S. J. Mackay. 

Water, Air, and Soil Pollution WAPLAC, Vol. 40, 
No. 3/4, p 327-343, August 1988. 3 fig, 8 tab, 40 
ref. 


Descriptors: *Coliforms, *Klebsiella, *Bacterial 
analysis, *Australia, *Municipal water, *Pollutant 
identification, Contamination, Water sampling, Po- 
table water, Path of pollutants. 


Laboratory experiments were conducted on the 
facets of the nature of coliform (Klebsiella) bacte- 
ria in parts of the Sydney water system which 
supplies 3,300,000 people. After September 1976 
the bacteria appeared increasingly throughout the 
18,000 km of reticulation system. Non-thermotoler- 
ant Klebsiella spp were persistent despite swabbing 
and flushing, their survival being enhanced by 
deposits in maines and turbidity greater than one 
unit in 75% of 813 water samples. A multiple 
approach (biochemistry, genetics, typing, antibiotic 





and metallic sensitivity, and plasmid transfer) was 
adopted using 848 isolates in 1980 from 38 sam- 
pling runs. While the species persisted from 1980 
to 1982, their designation of oxytoca remained 
unclear despite usage of 57 biochemical tests and 
G+C of 56.3. Cultures from both dates were bac- 
teriocin typed, half being untypable as were the 
majority of 73 environmental cultures collected 
between Traralgon and Townsville in adjoining 
states. Antibiotic sensitivity testing by diffusion 
and agar dilution procedures demonstrated multi- 
resistance to twenty antibiotics that exceeded or 
equaled results reported from other habitats. 
Heavy metal resistance was considerably elevated. 
These two sets of markers are plasmid borne and 
were more actively transferred at 37 C than 20 C 
by environmental Klebsiella to E. coli K12. Be- 

cause of the inability of the typing method, the 
= or origin of the contamination could not be 
found. The clinical significance of this activity at 
37 C would require another study elsewhere be- 
cause these bacteria are ingested. (Author’s ab- 


IDENTIFYING VULNERABLE 
WATER UTILITIES, 


SURFACE 


Environmental Protection A ace Cincinnati, 
OH. Drinking Water Research 
a3 “on” bibliographic ony see Field 5G. 


ASBESTOS IN DRINKING WATER SUPPLIED 
THROUGH GROSSLY DETERIORATED A-C 


PIPE, 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

J. S. Webber, J. R. Covey, and M. V. King. 
Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 2, p 80-85, February 1989. 
2 fig, 6 tab, 17 ref. 


Descriptors: *Deterioration, *Water pollution 
sources, *Drinking water, *Impaired water quality, 
*Asbestos, *Pipes, Woodstock, New York, Water 
sampling. 


High concentrations of asbestos were found in the 
water supply system of Woodstock, N.Y. follow- 
ing a routine pipe-tapping operation in the fall of 
1985. Analysis of a water sample collected 10 days 
after tapping showed asbestos concentrations in 
excess of 10000 million fibers per liter (MFL). The 
source of this asbestos was asbestos-cement (AC) 
pipe, which was so deteriorated that sections of 
pipe could easily be broken by hand. Although 
asbestos concentrations decreased rapidly as AC 
pipe was removed from the system, concentrations 
as high as 49 MFL were measured during the 
summer of 1986. Throughout the sampling period, 
even when concentrations fell below 1 MFL, 
Woodstock water samples were characterized by 
fibers with much larger lengths, widths, and 
masses than those collected in nonproblem areas 
across New York state. (Author’s abstract) 
'W89-07996 


FREE CHLORINE VERSUS MONOCHLORA- 
MINE FOR CONTROLLING OFF-TASTES 
AND OFF-ODORS, 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

S. W. Krasner, S. E. Barrett, M. S. Dale, and C. J. 
Hwang. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 2, p 86-93, February 1989. 
2 fig, 10 tab, 29 ref. 


Descriptors: *Organoleptic properties, *Odor con- 
trol, *Drinking water, *Municipal water, *Taste, 
*Water treatment, ‘*Chlorination, *Chlorine, 
*Monochloramine, *Disinfectants, Odors, Califor- 
nia, Trihalomethanes. 


In late 1984 the Metropolitan Water District of 
Southern California changed its primary disinfect- 
ant to chloramines to ensure that its member water 
agencies could comply with the 0.10 mg/L trihalo- 
methane (THM) regulation. Subsequent taste and 
odor problems were determined to be an indirect 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


consequence of chloramination, resulting from 
chloramines’ lesser ability to oxidize odorous com- 
pounds released by certain microorganisms. The 
presence and possible sources of several off-odor- 
ants as well as various treatment schemes to 
remove then from drinking water are discussed. 
The effects of these treatment techniques on THM 
levels in the distribution system are also examined. 
(Author’s abstract) 

W89-07997 


FIELD EXPERIENCE WITH POINT-OF-USE 
TREATMENT SYSTEMS FOR ARSENIC RE- 
MOVAL, 

Environmental Protection Agency, Cincinnati, 
OH. 


K. R. Fox. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 2, p 94-101, February 
1989. 13 fig, 3 tab, 9 ref. 


Descriptors: *Domestic water, *Water treatment, 
*Drinking water, *Arsenic, *Activated alumina, 
*Ion exchange, *Reverse osmosis, Point-of-use 
treatment systems, Alaska, Oregon. 


Point-of-use (POU) treatment devices can be effec- 
tive for removing inorganic contaminants. This 
article describes the investigation of POU treat- 
ment systems used for arsenic removal in four 
homes in Alaska and Oregon. Small systems utiliz- 
ing activated alumina, ion exchange, and reverse 
osmosis techniques were field-tested on waters nat- 
urally contaminated with arsenic. The waters con- 
tained arsenic in concentrations ranging from 0.1 
to 1.0 mg/L, which were successfully lowered to 
below the 0.05 mg/L maximum contaminant level. 
(Author’s abstract) 

W89-07998 


USING ACTIVATED CARBON TO REMOVE 
TOXICITY FROM DRINKING WATER CON- 
TAINING CYANOBACTERIAL BLOOMS, 
University of New England, Armidale (Australia). 
Dept. of Biochemistry, Microbiology and Nutri- 
tion. 

I. R. Falconer, M. T. C. Runnegar, T. Buckley, V 
L. Huyn, and P. Bradshaw. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 2, p 102-105, February 
1989. 2 fig, 5 tab, 13 ref. 


Descriptors: *Detoxification, *Drinking water, 
*Water treatment, *Cyanophyta, *Algal toxins, 
*Activated carbon, Pilot plants, Anabaena, Micro- 
cystis. 


Toxic blooms of cyanobacteria, including Ana- 
baena species, which are neurotoxic, and Micro- 
cystis, which is hepatotoxic, are becoming increas- 
ingly common in potable water sources. Normal 
flocculation and chlorination processes do not 
remove the toxicity. The laboratory and pilot-plant 
experiments described in this article showed that 
the toxicity can be removed by both powdered and 
granular activated carbon, with and without chlor- 
ination, alum flocculation, and polyelectrolyte ad- 
dition. (Author’s abstract) 

W89-07999 


TEST OF THE VALIDITY OF THE POISSON 
ASSUMPTION FOR ANALYSIS OF MOST- 
PROBABLE-NUMBER RESULTS, 

Illinois Inst. of Tech., Chicago. Pritzker Dept. of 
Environmental Engineering. 

C. N. Haas, and B. Heller. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 12, p 2996-3002, Decem- 
ber 1988. 3 fig, 6 tab, 27 ref. 


Descriptors: ‘*Poisson ratio, *Most probably 
number test, *Monte Carlo method, *Coliforms, 
*Sampling, Mathematical studies, Bacteria, Water 
quality control, Water analysis, Bacterial analysis. 


A test of the validity of the Poisson assumption for 
sample replicates in dilution series of finite length 
is proposed and its properties are examined by 
using Monte Carlo simulation. The test is based on 
an examination of the number of intervals between 


complete sterility and complete infection in a 
series. The test is applied to a data set of routine 
influent coliform samples at the Chicago water 
supply intake. By this test, the data set is rejected 
as being drawn from a Poisson replication. Tabies 
for direct application to a 3-dilution, 5-tube deci- 
mal series are presented, and their application is 
illustrated. The procedure is useful for routine 
quality control in laboratories conducting most 
probable number (MPN) tests (or any dilution test 
procedure, such as the 50% tissue culture infective 
dose determination in a virus assay). Until the basis 
for non-Poisson behavior is ascertained, a robust 
estimation procedure should be followed. Howev- 
er, to the degree that failure to adhere to Poisson 
statistics may reflect methodological deficiencies, 
. : ible that any numerical interpretation of 

tests, when the current analytical procedures 
= coal may inadequately represent the true mean 
of the number of bacteria from which water sam- 
ples are taken. In this regard, the observations are 
similar to those made in an analysis of current total 
coliform membrane filter procedures. (Doria-PTT) 
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SURVIVAL OF COLIFORMS AND BACTE- 
RIAL PATHOGENS WITH PROTOZOA 
DURING CHLORINATION, 

Georgia Univ., Athens. Coll. of Veterinary Medi- 


cine. 
C. H. King, E. B. Schotts, R. E. Wooley, and K. 
> Porter. 

pplied and Environmental Microbiology 
AEaDe, Vol. 54, No. 12, p 3023-3033, Decem- 
ber 1988. 5 fig, 2 tab, 69 ref. Office of Research and 
Development, EPA Cooperative Agreement 
CR812833-0. 


Descriptors: *Survival, *Coliforms, *Pathogenic 
bacteria, *Protozoa, *Chlorination, Microbiologi- 
cal studies, Bacteria, Aquatic animals, Water treat- 
ment, Culturing pone der Klebsiella, Escherichia 
coli, Citrobacter, Enterobacter, Salmonella, Shi- 
gella, Chlorine, Residual chlorine, Reservoirs, 
Drinking water. 


Viability of bacteria was quantified to determine 
their resistance to free chlorine residuals when 
ingested by laboratory strains of Acanthamoeba 
castellanii and Tetrahymena pyriformis. Protozoa 
were shown to survive and grow after exposure to 
levels of free chlorine residuals that killed free- 
living bacteria. Ingested coliforms Escherichia 
coli, Citrobacter freundii, Enterobacter agglomer- 
ans, Enterobacter cloacae, Klebsiella pneumoniae, 
and Klebsiella oxytoca and bacterial pathogens 
Salmonella typhimurium, Yersinia enterocolitica, 
Shigella sonnei, Legionella gormanii, and Campy- 
lobacter jejuni had increased resistarce to free 
chlorine residuals. Bacteria could be cultured from 
within treated protozoans well after the time re- 
quired for 99% inactivation of free-living cells. All 
bacterial pathogens were > 50-fold more resistant 
to free chlorine when ingested by T. pyriformis. 
Escherichia coli ingested by a Cyclidium sp., a 
ciliate isolated from a drinking water reservoir, 
were also shown to be more resistant to free chlo- 
rine. It is proposed that resistance to digestion by 
predatory protozoa was an evolutionary precursor 
of pathogenicity in bacteria and that today it is a 
mechanism for survival of fastidious bacteria in 
dilute and inhospitable aquatic environments. (Au- 
thor’s abstract) 
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PREVALENCE OF NONTUBERCULOUS MY- 
COBACTERIA IN WATER SUPPLIES OF HE- 
MODIALYSIS CENTERS, 

Center for Infectious Diseases, Atlanta, GA. Div. 
of Bacterial Diseases. 

L. A. Carson, L. A. Bland, L. B. Cusick, M. S. 
Favero, and G. A. Bolan. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 12, p 3122-3125, Decem- 
ber 1988. 3 tab, 29 ref. 


Descriptors: *Mycobacterium, *Infection, *Hospi- 
tals, *Water analysis, Microbiological studies, Sam- 
pling, Filters, Assays, Disinfection, Bacterial analy- 
sis, Bacteria. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Infection of hemodialysis patients with nontuber- 
culous mycobacteria (NTM) has been associated 
with water used in reprocessing hemodialyzers. 
This study was conducted to determine the preva- 
lence of NTM and other bacteria in water samples 
collected over a 13-week period from 115 random- 
ly selected dialysis centers in the United States. 
Total viable counts were determined by membrane 
filter assays; increased recovery of NTM was ob- 
tained by dosing a portion of each water sample 
with 1% formaldehyde (HCHO) before filtering. 
NTM were widely distributed and occurred with a 
high frequency in water supplies in dialysis centers. 
NTM were detected in water from 95 centers 
(83%), and 50% of all samples examined contained 
NTM. The results of this study support recommen- 
dations to use 4% HCHO or a chemical germicide 
equivalent for disinfecting dialyzers that are to be 
reused. (Author’s abstract) 

W89-08038 


USE OF NUTRIENT RESPONSE TECH- 
NIQUES TO ASSESS THE EFFECTIVENESS 
OF CHLORINATION OF RAPID SAND 
FILTER GRAVEL, 

Wyoming Univ., Laramie. Dept. of Molecular Bi- 


4 ¢ 

M. S. Lytle, J. C. Adams, D. G. Dickman, and W. 
R. Bressler. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 29-32, January 1989. 1 
fig, 3 tab, 35 ref. 


Descriptors: *Sand filters, *Chlorination, *Nutri- 
ents, *Gravel, *Water treatment, *Bacteria, Per- 
formance evaluation, Rocks, Films, Chlorine, Mi- 
crobiological studies, Survival. 


A direct viable counting method was used to assess 
rapidly the effectiveness of chlorination of biofilms 
on rapid sand filter gravel. Rocks obtained from a 
gravel supply company were inoculated with bac- 
teria incubated from rocks from the bottom of an 
active filter from the Laramie, WY water treat- 
ment plant. These bacteria were identified as En- 
terobacter cloacae and a fluorescent pseudomonad. 
A total of 50% of the cells were nutrient respon- 
sive after exposure to 0.5 mg of chlorine per liter, 
while this value was 25% after exposure to 25 mg 
of chlorine per liter. A large variation was seen in 
the numbers of nutrient-responsive cells on differ- 
ent rocks. More cells attached to the sandblasted 
side of marbles than to the smooth side, but there 
was no difference in eight of nine cases in the 
proportion of survival to chlorination between the 
two different sides. The effectiveness of chlorina- 
tion appeared to be influenced by the species of 
bacterium in the biofilm. (Author’s abstract) 
W89-08057 


COMPARISON OF METHODS FOR ENU- 
MERATION OF SELECTED COLIFORMS EX- 
POSED TO OZONE, 

ss Univ., Laramie. Dept. of Molecular Bi- 
ology. 

J. C. Adams, M. S. Lytle, D. G. Dickman, D. H. 
Foster, and J. P. Connell. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 1, p 33-35, January 1989. 3 
fig, 18 ref. 


Descriptors: *Coliforms, *Water treatment, 
*Ozone, Bacteria, Heterotrophic bacteria, Culture 
media, Agars, Escherichia coli. 


A study was undertaken to compare a method with 
a medium designed to maximize the recovery of 
chlorinated coliforms in drinking water with the 
standard membrane filter method. Data were ana- 
lyzed by analysis of variance and the Duncan new 
multiple range tests. It was found that mT7 
medium performed no better than m-Endo medium 
in enumerating cells of Escherichia coli and Citro- 
bacter freundii exposed to ozone. Also, there was 
no difference in the plate count of heterotrophic 
bacteria in ozonated raw water determined on 
modified Henrici agar or R2A agar. E. coli sur- 
vived ozonation better in settled water than in 
other water types. There was at least a 98% reduc- 
tion in viable cells after 20 min exposure to ozone. 
C. freundii survived ozonation better in raw water 


than in spring or settled water. There was at least a 
99% reduction in viable cells after 20 min exposure 
to ozone. It is concluded that the effectiveness of 
ozone in killing coliforms in drinking water de- 
pends on the specific identity of the coliforms and 
the location of ozone application in a water treat- 
ment _ (Doria-PTT) 
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This article relates the fundamental concepts of 
granular media filtration to the major factors influ- 
encing the overall quality of filtered water. In 
present-day theory, the particle removal mecha- 
nisms of transport, attachment, and detachment are 
described in two different modeling approaches: 
(1) phenomenological theories; and (2) trajectory 
theories. These theories are coupled with empirical 
evidence to stress the importance of chemical de- 
stabilization, initial oe and filter ripening, 
minimization of rate changes, and the use of poly- 
mers for producing high quality water. It is con- 
cluded that phenomenological theories with empir- 
ical coefficients that model the characteristics of 
the full filtration cycle are not generally applicable 
but — pilot-scale experimental determination 
of coefficients for a particular raw water; and that 
trajectory theories are elegant and mathematically 
rigorous but are unable to model results when 
double layer a conditions occur, and the 
theories are still focused on initial collection on 
clean filters. Because neither theoretical approach 
is sufficiently predictive or easily applicable, they 
cannot be used for design and operation of filtra- 
tion plants. (Author’s abstract) 
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A single dual-layer filter, combining sand and 
granular activated carbon (GAC) and maintaining 
the mechanisms of biological treatment, was stud- 
ied in France as a possible means of achieving 
high-rate filtration. Initial results attest that the 
dual layer far outperforms a single-layer sand unit, 
particularly with respect to the removal of sus- 
pended solids and ammonia. Using GAC for the 
top layer of the double filter ensures the removal 
of appreciable quantities of assimilable carbon and 
consequently has a positive effect on final chlorina- 
tion and the palatability of the water. The limits of 
a sand filter that a dual-layer unit can overcome 
include poor settled water quality caused by either 
temporarily high turbidity or the presence of algae, 
and limitations from environmental factors, such as 
a drop in temperature. The procedure used to 
backwash the dual-media filter is very important 
because of the short distance between the top of 
the media and the level of the washwater trough. 
A procedure was developed using air scour fol- 
lowed by a high-rate application of washwater to 
complete the cleaning of the media. An empirical 
equation relating reclassification velocity to tem- 
perature and bed expansion was also developed. 
(Doria-PTT) 
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The objectives of this work were to include chemi- 
cal effects in the fundamental theories that describe 
the deposition of particles in granular media filters, 
to test the theories experimentally, and to use these 
results in assessing requirements for effective filtra- 
tion and the capabilities of the oo. In particu- 
lar, the effects of changes in solution chemistry on 
the deposition of relatively large or non-Brownian 
particles are examined. Such particles are large 
enough, typically with diameters greater than 2-3 
microns, that their rt is not significantly 
affected by Brownian diffusion. The following 
conclusions are presented: (1) for favorable condi- 
tions, transport models based on fundamental phys- 
ical characteristics of the filtration system can pre- 
dict particle removal by clean filter beds quantita- 
tively; (2) unfavorable chemical conditions can 
reduce the removal of non-Brownian particles sig- 
nificantly; (3) fundamental particle deposition theo- 
ries that include chemical effects can predict quan- 
titatively the onset of unfavorable conditions for 
cases in which reduced particle deposition is ex- 
pected; and (4) if the efficiency of particle removal 
in filters is lower than — obtained using 
clean-bed theories, or if the filter does not rij 
chemical effects are likely to be the problem. 
(Doria-PTT) 
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Laboratory-scale filtration studies were conducted 
to assess the potential for soluble manganese re- 
moval within oxide-coated, mixed-media filtration 
systems. Filter column experiments employed both 
new anthracite coal and sand as well as oxide- 
coated media obtained from three full-scale water 
treatment facilities. Soluble and total manganese 
removals were evaluated as a function of param- 
eters such as pH, presence or absence of an oxidant 
in the ao water, quantity and oxidation 
state of the filter media surface oxide coating, and 
temperature. Results indicated that Mn(2+) re- 
moval was rapid and efficient under a variety of 
solution conditions. Alkaline pH conditions pro- 
moted efficient removal of Mn(2+) on the oxide 
surface. Free chlorine likewise promoted soluble 
manganese removal on the media surface under 
both alkaline and acidic pH conditions. Stronger 
oxidants such as KMn0O4, ClO2, and O3 resulted in 
Mn(2+) oxidation immediately upon addition to 
the filter-applied water. In these instances, manga- 
nese removal was accomplished by retention of 
colloidal MNOx(s) within the filter. Low-tempera- 
ture conditions did not appear to inhibit Mn(2+) 
removal potential. The practical implications of 
this work for full-scale treatment operations are 
also discussed. (Author’s abstract) 
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Laboratory and pilot-plant studies were conducted 
to define the optimum conditions for the manga- 
nese removal and washwater recovery at the Serra 
Azul direct filtration plant in Belo Horizonte, 
Brazil. The inverted sequence of chemical addition 
recommended, chlorine-ferric chloride-lime, offers 
definite advantages for manganese oxidation. Nei- 
ther the use of polyelectrolytes nor the recycling 
of filter washwater was found to be advantageous. 
Changing the existing deep beds to the optimized 
shallower beds with coarse media will facilitate 
washing of the filters. Wash rates that are higher 
than those originally designed are necessary to 
adequately clean the filters. Adding anionic polye- 
lectrolyte was observed to improve the settling 
and specific resistance of the sludge but did not 
increase thickened or filter cake sludge concentra- 
tions. The washwater will be recovered using com- 
bined equalization-settling tanks, and the sludge 
will be dried in lagoons. (Author’s abstract) 
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In the monitoring of water distribution systems, 
the inaccuracy of input data contributes greatly to 
the inaccuracy of system state estimates calculated 
from them. It is important, therefore, that the 
system operators are given not only the values of 
flows and pressures in the network at any instant in 
time, but also that they have some indication of 
how reliable these values are. The quantification of 
the inaccuracy of calculated flows and pressures 
caused by the input data uncertainty is called here 
confidence limit analysis. Several confidence limit 
analysis algorithms are presented. These include a 
Monte Carlo simulation method, an optimization 
method, and a sensitivity matrix technique. The 
performance of these algorithms is assessed in 
terms of their suitability for real-time control or 
design stage applications. To guarantee the validity 
of the Monte Carlo results, a massive number of 
State estimates must be used. For this reason, the 
monte Carlo method is an unrealistic proposition 
for real-time application. Results of a realistic test 
network using the optimization and sensitivity 
matrix methods, both based on a linearized system 
model, compared very well with the results of the 
Monte Carlo simulations. The computational effi- 
ciency of the sensitivity algorithm presented ren- 
ders it suitable for online decision support systems. 
(Friedmann-PTT) 
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An implicit mathematical model is developed for 
use in calibrating hydraulic network models. The 
calibration model uses a nonlinear optimization 
algorithm along with a general network solver to 
adjust selected model parameters for either steady 
state or dynamic operating conditions. Adjustable 
model parameters include: pipe roughness, source 
grades, and nodal demands. Both a steady state and 
an extended period calibration example are pre- 
sented. For the example problem, the best results 
were obtained through the use of a two-step cali- 
bration process. In the first step, pipe roughness 
values were calibrated based on the steady state 
(high headloss) loading conditions while in the 
second step, the demand distribution was calibrat- 
ed based on the extended period (low headloss) 
loading conditions. (Author’s abstract) 
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At the federal level, eleven agencies have some 
jurisdiction over groundwater. Of these agencies, 
the Environmental Protection Agency (EPA) has 
the lead responsibility for groundwater quality and 
implements regulatory and research programs de- 
signed to protect groundwater. Some of the other 
federal agencies that also play major roles in the 
protection of groundwater include: land manage- 
ment agencies within the Department of Interior 
and the U.S. Department of Agriculture; source 
control agencies such as the Nuclear Regulatory 
Commission and the Department of Defense; and 
scientific agencies such as the U.S. Geological 
Survey which characterizes the groundwater re- 
source and conducts broad-based site-specific re- 
search aimed at understanding the sources, move- 
ment, and fate of both natural and man-made 
chemicals in groundwater. Within EPA, ground- 
water protection has become an integral part of 
many programs which were originally established 
to meet other objectives. In order to provide focus 
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for activities related to groundwater protection, 
the EPA established offices of groundwater pro- 
tection in the offices of the headquarters in Wash- 
ington and in each of the ten regional offices. In 
Region VI, the Office of Groundwater manages 
the groundwater protection portions of the Section 
106 and Section 319 programs of the Clean Water 
Act as well as the Sole Source Aquifer, the Sole 
Source Aquifer Demonstration, and the Wellhead 
Protection Programs in Texas, New Mexico, Okla- 
homa, Arkansas, Louisiana, and Indian lands be- 
longing to the sixty-eight tribes in Region VI. (See 
also W89-07121) (Hammond-PTT) 
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The New Mexico Water Quality Act (1967) ad- 
dressed water pollution more specifically than ear- 
lier statues. It established the Water Quality Con- 
trol Commission and authorized it to adopt stand- 
ards and regulations to prevent and abate water 
pollution from all types of activities, with the 
exception of oil and gas exploration and produc- 
tion (controlled under the Oil and Gas Act). 
Formal efforts to develop specific groundwater 
regulations under the Water Quality Act began in 
1974. The Water Quality Control Commission di- 
rected the Environmental Improvement Division 
to draft proposed regulations. The groundwater 
standards and regulations were adopted by the 
commission on January 11, 1977 and became effec- 
tive on February 18, 1977. They appear as Part 3 
of the Water Quality Control Commission Regula- 
tions. The state-wide program for the protection of 
groundwater quality adopted by the Water Quality 
Commission in 1977 has two aspects: (1) setting 
groundwater standards (as of 1987, 47 numerical 
standards plus a generic ‘toxic pollutant’ provision 
have been adopted); and (2) requiring by regula- 
tion that a discharger demonstrate in a ‘discharge 
plan’ that those standards will not be violated at 
any place of present or future use. The goal is to 
protect all groundwater having an existing concen- 
tration of 10,000 mg/L or less total dissolved 
solids, and to protect those segments of surface 
waters which are gaining because of groundwater 
inflow. The requirements apply to a variety of 
discharges of effluent or leachate, including well 
injection, seepage from surface impoundments and 
leach fields, land application of industrial, munici- 
pal and other wastes, and any other point source 
discharges which may impact groundwater except 
those specifically exempted. The cleanup regula- 
tion, Section 1-203, is the other important tool for 
control of groundwater, requiring the reporting 
and cleanup of spills, leaks and other discharges 
not conforming to commission regulations. The 
majority of incidents handled under this regulation 
have been petroleum product spills and leaks, from 
underground storage tanks and surface discharges 
and spills. Groundwater quality protection in New 
Mexico also includes federal, other state laws and 
broad local authorities since so many different 
activities may affect water quality. (See also W89- 
07121) (Hammond-PTT) ‘ 
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Federal, state, county, and local governments have 
responsibility for protecting the groundwater re- 
source upon which Albuquerque and surrounding 
communities depend for their water supply. Three 
agencies within the Albuquerque city government 
are involved in groundwater protection programs. 
The Public Works Department operates the munic- 
ipal water supply and the wastewater-treatment 
systems. They are responsible for the supply of 
potable water and for minimizing potential adverse 
environmental impacts related to wastewater col- 
lection and treatment. The Albuquerque Environ- 
mental Health Department regulates eleven non- 
municipal public water supply systems within the 
city. They also regulate the installation of on-site 
liquid waste disposal systems within the city limits. 
The Planning Department develops long-term 
plans and zoning recommendations related to 
groundwater protection. Groundwater quality 
monitoring historically has been performed inde- 
pendently by agencies at all levels of government. 
Within the city government, the Environmental 
Health and the Public Works departments share 
the groundwater monitoring. The Bernalillo 
County Environmental Health Department moni- 
tors private wells for nitrate and coliform bacteria. 
The county also cooperates with the state in a 
nitrate sampling program in the east mountain 
area. State monitoring efforts include detailed stud- 
ies of the Albuquerque South Valley, and partici- 
pation in the San Jose Superfund-site and leaking 
underground storage tank contamination investiga- 
tions. The New Mexico Environmental Improve- 
ment Division sponsors ‘Water Fairs’, analyzing 
water samples for key indicator chemicals brought 
in by private owners. The U.S. Geological Survey 
data files contain water quality data for 265 wells 
in the Albuquerque metropolitan area, dating back 
to the mid-1940s. They are also involved with the 
Public Works Department in developing several 
cooperative agreements for evaluating ground and 
surface water resources. Efforts are underway to 
plan, coordinate, and expand monitoring activities 
through the development of a comprehensive 
groundwater quality monitoring program. Plans 
also are being made to consolidate groundwater 
quality data in an integrated database/geographic - 
information-system called ARC/INFO. (See also 
W89-07121) (Hammond-PTT) 
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New Mexico currently has one of the most ad- 
vanced groundwater protection programs in the 
country. The State Constitution, adopted in 1911, 


addressed the allocation and use of water, and a 
1971 amendment required the legislature to pro- 
vide for water pollution control. In 1967, the state 
legislature passed the Water Quality Act, establish- 
ing the Water Quality Control Commission and 
assigned the Commission the duties of adopting 
regulations to prevent or abate water pollution and 
to develop a continuing planning process. Compre- 
hensive regulations covering groundwater quality 
were adopted in 1977. The New Mexico Environ- 
mental Improvement Division has for several years 
received funds from the Environmental Protection 
Agency under Section 106 of the Clean Water Act 
to strengthen New Mexico’s groundwater protec- 
tion program. Recently, the grant has been used to 
prepare New Mexico’s groundwater quality pro- 
tection strategy. In developing the strategy, the 
Environmental Improvement Division will attempt 
to appraise several issues, including the current 
system which provides groundwater protection 
through numeric and narrative standards; the 
groundwater classification system; identification of 
the responsibilities of the governmental agencies in 
dealing with groundwater contamination; contami- 
nation prevention and cleanup; and the best way of 
implementing the identified improvements. The 
Environmental Improvement Division will form a 
committee made up of representatives of state, 
regional, county and municipal governments, envi- 
ronmental groups, industry, Indian tribes, academ- 
ics and the public-at-large to deliberate these issues 
and develop recommendations. (See also W89- 
07121) (Hammond-PTT) 
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The Oil Conservation Division is the only agency 
among New Mexico state regulatory agencies, 
other than the Environmental Improvement Divi- 
sion, that administers several wide-ranging water 
quality protection programs. Some of these pro- 
grams have been developed and have remained 
separate from the umbrella state Water Quality 
Act which, until the advent of various federal 
programs, controlled other discharges to ground- 
water. Among the types of discharges regulated by 
the Oil Conservation Division are surface and un- 
derground disposal of water produced concurrent- 
ly with oil, natural gas, and carbon dioxide; waste 
drilling fluids and muds; and waste fluids at crude 
oil recovery facilities, service companies, natural 
gas plants and refineries. Most of these activities 
are regulated under the New Mexico Oil and Gas 
Act, which also authorized the Oil Conservation 
Division to set requirements for proper drilling, 
completion, plugging and abandonment of wells. 
Additional authority is granted under the Geother- 
mal Resources Act, and through administrative 
delegation by the Water Quality Control Commis- 
sion under the Water Quality Act. The Oil Conser- 
vation Division has found that the demands for 
services by industry and the public are in conflict 
with budgetary constraints due to the general eco- 
nomic situation of the oil and gas industry and the 
state. Since the Oil Conservation Division adminis- 
ters mostly state regulatory programs, it is able to 
provide maximum effectiveness with available 
staff, and with a minimum of bureaucratic require- 
ments. To continue to provide maximum frontline 
services, the Oil Conservation Division is pursuing 
alternative staffing strategies using existing state or 
am funding. (See also W89-07121) (Hammond- 
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Conflicts between groundwater quality protection 
and economic development necessitate that a 
formal, rational basis be developed for determining 
the uses of different kinds of aquifers. In most 
cases, these conflicts must be resolved on the State 
or local level. There is no national model for 
determining aquifer use. However, useful informa- 
tion on aquifer types and criteria for various aqui- 
fer uses are available. The determination of aquifer 
use is inherent in all aquifer management programs, 
and is the central concept of groundwater classifi- 
cation. Classification is a comprehensive approach 
that establishes a common goal for preventive and 
remedial groundwater classification protection 
programs. Protection of critical aquifers may in- 
volve tradeoffs in which low priority aquifers are 
allowed to be degraded by certain economically 
essential activities. Restoration of contaminated 
aquifers may be an unrealistic goal and an unjustifi- 
able expense to public and private sectors. Deci- 
sions to attempt to restore aquifers should be made 
in the context of the total available resource and 
alternative means of alleviating the adverse effects 
of the contamination (such as treatment at the 
wellhead, containment, and development of alter- 
native supplies). The effectiveness of available 
technologies for controlling nonpoint sources of 
groundwater contamination needs to be evaluated 
along with cause and effect relationships between 
land use and groundwater quality. (See also W89- 
07141) (Lantz-PTT) 
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G. M. Canton, D. M. Opresko, and R. S. Weaver. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-148234. 
Price codes: A06 in paper copy, AO1 in microfiche. 
186p, 5 fig, 2 tab, 2 append. 


Descriptors: *Marine pollution research, *Re- 
search facilities, *Funding, *Marine environment, 
Research priorities, Test facilities, Water pollution 
sources, Pollutant identification, California, 
Oregon, Washington, Hawaii. 


One hundred and forty-one non-federally funded 
marine pollution research, development, and moni- 
toring projects were reported for the U.S. West 
Coast region: California, Oregon, Washington, and 
Hawaii. Project descriptions for each of these 
projects are presented Each project description 
includes information concerning zone(s) in the 
marine environment studied, polluting activity(ies) 
addressed, pollutant(s) under consideration, and 
nature of the project activity. About 49% ($6.6 
million) of the expenditures were associated with 
marine waste disposal studies. Forty-three percent 
($5.8 million) was related to pollution arising from 
coastal land uses. All other activities accounted for 
only 8% of the funding. Thirty-three percent ($4.4 
million) was related to miscellaneous pollutants 
(primarily power-plant cooling waters), and 31% 
($4.2 million) was not related to a specific pollut- 
ant. Research related to two categories of pollut- 
ants, (1) synthetic organic chemicals and (2) habitat 
modification, each accounted for about 9%. Re- 
search related to microorganisms and pathogens 
accounted for 8% and that related to metals and 
inorganic pollutants 6%. Other categories of pol- 
lutants accounted for less than 5%. Research and 
monitoring activities in coastal and estuarine areas 
accounted for 96% of the total funding ($10.5 
million or 78% and $2.5 million or 18%, respec- 
tively). Activities on the outer continental shelf 
and in oceanic areas together accounted for less 
than 1% (about $0.1 million). The remaining funds 
($0.4 million or 3%) were allocated to freshwater 
research projects. Most of the expenditures were 
for research (6.4 million or 47%) and monitoring 
($5.6 million or 42%) studies. Development activi- 
ties and evaluation and support accounted for the 
remaining 11%. Because funding information was 


not available for all FY 1983 a the analyses 


represent minimum estimates o 
within the region. (Lantz-PTT) 
W89-07167 


relative funding 


ECONOMIC IMPACT STUDY OF PETITION 
FOR REGULATORY RELIEF FROM PHOS- 
PHORUS EFFLUENT LIMITS, CITY OF PANA, 
Blaser, Zeni and Co., Springfield, IL. 

W. L. Blaser, J. R. McQuown, W. R. Rickert, and 
D. B. Huggins. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-215124. 
Price codes: A06 in paper copy, A01 in microfiche. 
Report No. ILENR/RE-EA-88/09, April 1988. 
116p, 21 tab, 6 append. Illinois Department of 
Energy and Natural Resources Project 87/157. 


Descriptors: *Regulations, *Economic aspects, 
*Phosphorus, *Illinois, *Water pollution control, 
Pana, Municipal wastewater, Costs. 


The City of Pana, Illinois, operates a municipal 
wastewater treatment plant and asserts that the 
expenditures made to reduce phosphorus levels in 
its effluent have exceeded any resulting environ- 
mental benefits. Therefore, it petitioned the Illinois 
Pollution Control Board requesting a site specific 
fuel change that would relieve it from effluent 
phosphorus regulations, or alternatively, raise its 
allowable limit from 1.0 mg/L to 2.8 mg/L. Pana 
contends that the downstream benefits are not 
worth the expenditures because it would only in- 
crease phosphorus loading by less than 1% in Lake 
Carlyle which is presently four times the critical 
limit, and that fish are currently surviving this 
high-phosphorus effluent. The Illinois Department 
of Energy and Natural Resources Economic Tech- 
nical Advisory Committee concurred that phos- 
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phorus is not the limiting factor and that game fish 
would not be affected. Quantifiable benefits would 
be an annual savings to Pana of $40,160. No non- 
dollar benefits would be expected. (Lantz-PTT) 
W89-07170 


HYDROGEOLOGICAL INVESTIGATION OF A 
PROPOSED WASTE DISPOSAL SITE AT 
NANT Y GWYDDON, SOUTH WALES, 

Halcrow (William) and Partners, Cardiff (Wales). 
For primary bibliographic entry see Field 5E. 
W89-07196 


BIOAUGMENTATION AND BIODEGRADA- 
TION OF ORGANIC POLLUTANTS, 

Standard Oil Co. (Ohio), Cleveland. Research 
Center. 

For primary bibliographic entry see Field 5D. 
W89-07241 


IN-SITU BIOTRANSFORMATION OF CHLOR- 
INATED SOLVENTS IN GROUNDWATER, 
Stanford Univ., CA. Dept. of Civil Engineering. 
P. L. McCarty, and P. V. Roberts. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 129-132, EPA 
grant EPA CR-81220. 


Descriptors: *Biotransformation, *Groundwater 
pollution, *Cleanup operations, *Water pollution 
treatment, *Fate of pollutants, *Biodegradation, 
*Methane bacteria, *Organic compounds, *Oxida- 
tion, Chlorinated solvents. 


Contamination of groundwaters with chlorinated 
solvents such as trichloroethylene and 1,1,1-trich- 
loroethane is widespread, and costs for restoration 
are high. Field experiments, conducted by Stan- 
ford University Environmental te eg and 
Science program to develop methodologies for in- 
situ biodegradation of chlorinated solvents, are dis- 
cussed. The growth of indigenous methanotrophic 
bacteria is being encouraged through the introduc- 
tion of the primary substrate, methane, and oxygen 
used as the electron acceptor for methane oxida- 
tion. These gases are dissolved in carrier water that 
is injected into a confined aquifer. Mixed popula- 
tions of methanotrophs have been demonstrated by 
several investigators to be capable through come- 
tabolism of the biodegradation of several, but not 
all, chlorinated aliphatic compounds. Among those 
that are degradable is trichloroethylene. These lab- 
oratory experiments indicate that trichloroethylene 
oxidation by methanotrophs is much less rapid 
than for the primary substrate, methane. Also, it 
appears from other studies that reaction rates are a 
function of the solution concentration of trichlor- 
oethylene. Therefore, overall rates of trichloroeth- 
ylene transformation are reduced when material is 
sorbed significantly (as in this situation). These 
results indicate that more rapid transformation of 
trichloroethylene would require a larger popula- 
tion of methanotrophs than can currently be sup- 
ported with the introduction of 4 mg/l of methane 
and 20 mg/I of dissolved oxygen. Alternatively, 
time periods of several days to several weeks may 
be required for more complete conversion. This is 
not unreasonable considering the long time scales 
of most restoration techniques. Caution must be 
indicated in making projections from the current 
studies, however, as hare are large uncertainties in 
the actual extent of trichloroethylene removal. 
Also, the design of alternative operating methods 
to achieve improved rates of transformation are 
greatly hindered by the lack of understanding of 
kinetics of cometabolism. It is expected that until 
such understanding is obtained, it will not be possi- 
ble to transfer results from one situation to another 
with a good degree of confidence. (See also W89- 
07234) (Miller-PTT) 

W89-07268 


IN-SITU TREATMENT OF PENTACHLORO- 
PHENOL CONTAMINATED SOIL THROUGH 
INDUCED ANAEROBIOSIS AND BIOAUG- 
MENTATION WITH ANAEROBIC SEWAGE 
SLUDGE, 


Water Quality Control—Group 5G 


Michigan State Univ., East Lansing. Dept. of Crop 
and Soil Sciences. 

S. A. Boyd, and M. D. Mikesell. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 133-134. 


Descriptors: *Decontamination, *Biological treat- 
ment, *Chlorination, *Anaerobic bacteria, *Soil 
contamination, *Sludge, *Bioaugmentation, Pen- 
tachlorophenol, Wastewater treatment. 


Reductive chlorination, the replacement of Cl with 
H, is shown to be a bioiogically mediated degrada- 
tive reaction that can occur when soils are anaero- 
bic. One important new application of reductive 
chlorination reactions is the in situ decontamina- 
tion of soil. Recent studies in this laboratory have 
shown that the decontamination of soil containing 
pentachlorophenol may be achieved by amending 
soil with anaerobic sewage sludge containing dech- 
lorinating bacteria to promote dechlorination. The 
reductive dechlorination of pentachlorophenol has 
been previously demonstrated. The degradation of 
12.5 ppm pentachlorophenol occurred in less than 
two weeks and the primary degradative product 
was 3,5-dichlorphenol. When this same sludge was 
first acclimated to chlorophenol degradation by 
repeated feedings of 2-, 3-, and 4-chlorophenol, 
pentachlorophenol degradation proceeded more 
rapidly through the same tri- and dichlorophenols. 
However, in this case, dechlorination continued 
through 3-chlorophenol until no chlorophenols 
could be detected. These results clearly showed 
the complete reductive dechlorination of pentach- 
lorophenol by the chlorophenol degrading micro- 
=—— present in anaerobic sewage sludge. 
When anaerobic sludge from the same source was 
added to anaerobic soil, rapid pentachlorophenol 
dechlorination occurred. In contrast, pentachloro- 
phenol was consistently persistent in aerobic soil 
regardless of sludge addition, and the disappear- 
ance of pentachlorophenol in non-amended anaero- 
bic soil was slow and incomplete. However, the 
addition of anaerobic sludge greatly enhanced the 
rate of pentachlorophenol degradation in anaerobic 
soil. The degradation of pentachlorophenol (20 
ppm) under these conditions occurred without a 
lag and was complete within 28 days. The addition 
of alternative organic amendments including glu- 
cose, soybean plant tissue and autoclaved sludge 
did not result in any change in the removal of 
pentachlorophenol from anaerobic soil. Only 
active sewage sludge was effective in enhancing 
the biodegradation of pentachlorophenol. These 
data have clearly shown that the dechlorinating 
activity could be transferred to soil through 
bioaugmentation with active sludge, and provide 
the basis for a simple and inexpensive in-situ treat- 
ment of pentachlorophenol contaminated soils. 
(See also W89-07234) (Miller-PTT) 

W89-07269 


LEACHING OF SALTSTONE - LABORATORY 
AND FIELD TESTING AND MATHEMATICAL 
MODELING, 

For primary bibliographic entry see Field SE. 
W89-07293 


LEACH TESTING OF IN SITU IMMOBILIZED 
SOILS CONTAMINATED WITH PCBS AND 
LEAD, 

Hazardous Waste Immobilization, Knoxville, TN. 
L. R. Dole. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 283. 


Descriptors: *Water pollution prevention, *Clean- 
up operations, *Path of pollutants, *Leaching, 
*Soil contamination, *Polychlorinated biphenyls, 
*Lead, Monoliths, Diffusion coefficients, Aquifers, 
Superfund sites, Fate of pollutants. 


The application and interpretation of the modified 
ANS 16.1 leach tests were key elements in estab- 
lishing in situ immobolization as a permanent 
remedy for the polychlorinated biphenyl and lead 
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contaminated soils at the yak Steel and Alloys 
Superfund site at Medley, FL. This study estab- 
lished formulas for the stabilization of polychlori- 
nated biphenyl and lead contaminated soils, allow- 
ing the emplacement of monoliths directly in the 
Biscayne aquifer without the liners. The effective 
lead diffusion coefficients measured for fixed ‘peat- 
rich’ soils and fixed fills were 3 times ten to the 
minus 11th power and 6 times 10 to the minus 14th 
power sq cm per s, respectively. In the case of 
polychlorinated biphenyls, the effective diffusion 
coefficients were estimated from their detection 
limits to be less than 2 times 10 to the minus 13th 
power to 3 times 10 to the minus 14th power sq cm 
per s, respectively, for the fixed peat and fill. When 
the releases of these contaminants from monoliths 
are modeled, the results show that concentrations 
in the aquifer are below current detection limits 
and levels of concern to public health. (See also 
W89-07234) (Author’s abstract) 

W89-07294 


INFORMATION MANAGEMENT SYSTEM 
FOR IPM ALTERNATIVES TO PESTICIDES, 
Environmental Protection Agency, Washington, 
DC. Integrated Pest Management Unit. 

A. R. Leslie. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 366-368. 


Descriptors: *Data storage and retrieval, *Infor- 
mation management, *Water pollution prevention, 
*Water quality control, *Pesticides, *Agricultural 
chemicals, *Management planning, Pest manage- 
ment, Groundwater pollution, Nonpoint pollution 
sources, Drinking water, Decision making. 


A computerized information systems for integrated 
pest management (and/or non-chemical alterna- 
tives) developed by the Office of Pesticide Pro- 
rams of the Environmental Protection Agency 
or use on the state level is described. The deci- 
sion-making system electronically accesses data 
bases of pest, crop and environmental information 
including resistance trends. Such a data and deci- 
sion-making system could be critical to the States’ 
ability to make environmentally sound recommen- 
dations. The system could enable states to devise a 
program to manage groundwater contamination 
under a maximum contaminant level set by the 
Office of Drinking Water. States are required to 
prepare a management program which includes 
best management practices to reduce pollutant 
loading from nonpoint sources. The alternative site 
system could be used to assist in fulfilling this 
requirement. Each best management practice must 
be assessed for its impact on groundwater quality, 
and in many cases, integrated pest management 
practices are considered best management prac- 
tices by the Office of Water Quality and Standards. 
The Environmental Effects Branch of the Office of 
Pesticide Programs identifies uses of new chemi- 
cals that may impact endangered species. The data 
base and decision-making system appears to be 
critical to the eventual alternatives chosen by the 
County Extension Agencies of the Fish and Wild- 
life Service after a potential threat has been identi- 
fied. A national pesticide resistance monitoring 
program (involving Federal, State, and local agen- 
cies as well as the private sector), could identify 
resistance trends and focus resistance management 
efforts at the State level. The system being devel- 
oped will be extremely useful for resistance man- 
= efforts. (See also W89-07234) (Miller- 


) 
W89-07310 


FIELD VALIDATION OF THE KPEG PROC- 
ESS TO DESTROY PCBS, PCDDS, AND PCDFS 
IN CONTAMINATED WASTE, 

Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
C. J. Rogers. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 433-434. 


Descriptors: *Water pollution prevention, *Water 
pollution treatment, *Polychlorinated biphenyls, 


*Field tests, Waste disposal, Toxicity, KPEG 
process, Waste treatment, Hazardous materials. 


Treatment data, regulations for treated materials, 
costs, and the potentials of chemical reagents pre- 

ared from polyethylene glycols and potassium 

ydroxide (the KPEGs process) for the destruc- 
tion of a variety of halogenated pollutants are 
reviewed. Bench scale studies have already estab- 
lished conditions for polychlorinated biphenyl de- 
struction to less than 1 ppm and PCDDs and 
PCDFs to less than 1 ppb. Toxicological tests have 
established that arylpolyglycol by-products from 
KPEG reactions are non-toxic. The non-toxic 
property of the by-products may allow for delist- 
ing and on-site disposal of treated materials. In 
July and August 1986, a 2700 gallon KPEG was 
used in Butte, Montana on a wood preserving site 
and in Washington on a waste disposal site to 
successfully destroy PCDDs and PCDFs (120 ppb 
to 200 ppm) in 17000 gallons of liquid waste to 
non-detectable levels. A prototype reactor de- 
signed to treat both liquids and solids was to be 
tested in 1987 on selected Superfund and Depart- 
ment of Defense sites. These field studies will have 
validated or established conditions in the prototype 
reactor for destruction of polychlorinated biphen- 
yls, PCDDs, PCDFs to acceptable levels required 
by the regulations. (See also W89-07234) (Miller- 
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CERIODAPHNIA: THEIR USE AS STREAM 
PROFILE INDICATORS OF WATER QUALITY 
IN WHITEWOOD CREEK, SOUTH DAKOTA, 
South Dakota State Univ., Brookings. Water Re- 
sources Inst. 

D. G. Murphey, F. E. Payne, and D. R. Nimmo. 
IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 573-576, 2 fig, 2 
ref. 


Descriptors: *Daphnia, *Bioindicators, *Water 
quality standards, *Mine wastes, *South Dakota, 
*Water quality management, Wastewater treat- 
ment, Streams, Whitewood Stream, Indicators, 
Water quality, Toxicity, Effluents, Copper, Sym- 
posia. 


The level of treatment needed to meet the in- 
stream water quality goals for the Homestake 
Mining company at Whitewood Creek (South 
Dakota) was investigated. Two predictive tools 
were used: (1) In-situ Ceriodaphnia bioassays in a 
toxicity stream profile, and (2) EPA National 
Crisis values modified to reflect on-site water hard- 
ness and potential resident biota. Toxicity tests 
with Ceriodaphnia and chemical analyses were 
conducted on in-stream samples of Whitewood 
Creek water. Recalculation procedures to derive 
site-specific criteria and, about four months later, 
biosurveys were used to assess water quality below 
Homestake Mine. For the tests with Ceriodaphnia, 
ten sites were selected along the creek with two 
above the confluence with Gold run Creek, whose 
volume was about 90% wastewater. Analysis of 
constituents in water from the ten sample sites 
consisted of the following determinations: pH, sus- 
pended solids, total dissolved solids, hardness, alka- 
linity, ammonia, arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, zinc, total cyanide, 
and method ‘C’ cyanide. Based on mortality and 
reproduction of Ceriodaphnia, it was evident that 
Gold Run Creek containing the wastewater dis- 
charge from Homestake was chronically toxic to 
the animals. Although 45% of the daphnids did not 
die at the end of eight days, no young were pro- 
duced. It was also apparent that in water from 
stations downstream of the Gold Run confluence, 
the daphnids were not affected by the discharge; in 
fact, at Station 4 about 100 meters below the 
confluence the daphnids lived and produced as 
well as in water from the two stations above 
Homestake. The 5% mortality at Station 4 is not 
considered significant compared to controls. But of 
equal interest were stations further downstream 
that showed toxicity -- apparently associated with 
point and nonpoint sources of metals other than 
those from Homestake. One of the intriguing dis- 
coveries was the lack of availability of copper in 


Homestake’s wastewater affecting Ceriodaphnia 
downstream of the confluence. An important con- 
clusion is that other factors in the water, in addi- 
tion to hardness, prevented the uptake of copper 
by the daphnids. (See also W89-07234) (Miller- 
PTT 


W89-07339 


AEROBIC BIODEGRADATION OF TRICH- 
LOROETHYLENE BY PURE CULTURES AND 
NATURAL MICROBIAL COMMUNITIES, 
Technology Applications, Inc., Gulf Breeze, FL. 
For primary bibliographic entry see Field 5D. 
W89-07354 


BIOLOGICAL REMOVAL OF TRICHLOR- 
OETHYLENE FROM CONTAMINATED 
GROUND WATER, 

Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

B. H. Wilson, and D. W. Pogue. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
— Washington, DC. 1987. p. 628-631, 1 tab, 6 
ref. 


Descriptors: *Water pollution treatment, *Biologi- 
cal treatment, *Groundwater, *Well water, Trich- 


loroethylene, Biodegradation, Chlorinated hydro- 
carbons. 


A preliminary evaluation of the technical feasibili- 
ty of biological treatment of well water contami- 
nated with trichloroethylene (TCE) and 1,1,1- 
trichloroethane (TCA) is presented. The reactor 
was constructed in a borosilicate glass column five 
feet long by two inches in diameter. The column 
was filled with 50 inches of coarse sand. Four 
inches of a mixture of Lincoln fine sand and the 
coarse sand was added to the top of the column. A 
solution of TCE and 1,1,1-TCA in spring water 
was continuously pumped to the head of the 
column. The water drained by gravity. A mixture 
of propane in air was supplied to the sealed head- 
space of the column. A concentrated aqueous solu- 
tion of TCE and 1,1,1,-TCA was diluted up to 4 
liters and transferred to a large Teflon bag sus- 
pended in the water. A peristaltic pump pulled 
spring water from a reservoir. The influent con- 
centration of TCE was 820 microg/L, and that of 
1,1,1,-TCA was 765 microg/L. The concentration 
of chlorinated organic compounds in the air from 
the column was measured by inserting a Tenax 
resin trap just upstream of a flow meter used to 
monitor flow of air through the column. Initially, 
the reactor was constructed only of the coarse 
sand; after four weeks, degradation was not ob- 
served and, at that time, the soil/sand mixture 
using the Lincoln fine sand was added because of 
its previous success in degrading TCE. Initial ac- 
climation took approximately two weeks; signifi- 
cant removals of TCE in the effluent in both 
effluent gas and water phases were seen thereafter. 
No significant reduction of 1,1,1,-TCA was ob- 
served in either the effluent gas or water phases. 
To confirm the removal of TCE by a cometabolic 
process of the propane-utilizing microorganisms, 
the addition of propane to the top of the column 
was discontinued on day 21. Within four days, the 
concentrations of TCE returned to the original 
concentrations before acclimation was established. 
(See also W89-07234) (Miller-PTT) 

W89-07355 


DEGRADATION OF PENTACHLOROPHENOL 
IN IMMOBILIZED-BACTERIA BIOREAC- 
TORS, 

Idaho Univ., Moscow. Dept. of Bacteriology and 
Biochemistry. 

K. O'Reilly, J. Steiert, R. Kadakia, R. Korus, and 
R. Crawford. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 702-704, 5 ref. 


Descriptors: *Wastewater treatment, *Water pollu- 
tion treatment, *Biodegradation, *Bacteria, *Pen- 





tachlorophenol, Flavobacterium, Bioreactors, 
Pheno! 


Is, Chlorinated hydrocarbons. 


The ability of immobilized Flavobacterium cells to 
degrade the biocide pentachlorophenol was inves- 
tigated. A variety of bioreactor designs were 
tested. Immobilized Flavobacterium were effective 
degraders of pentachlorophenol. Complete miner- 
alization of the compound occurred in both batch 
and continuous reactors. Since the reaction was 
zero-order with respect to pentachlorophenol and 
oxygen, the amount of pentachlorophenol degrad- 
ed was limited by the amount of active beads. An 
unexpected result was the loss of activity at the 
higher bead concentration. This may be explained 
by a greater depletion of glutamate, as pentachlor- 
tion by free cells has been shown 
ted by the presence of an additional 
carbon source. At 0.5 gm beads per ml, the de- 
crease Ee degradation rate may 
be related to a decrease in glutamate concentra- 
tion. Experiments are underway to test this hy- 
thesis. The column reactor was able to handle 
leed concentrations higher than that tolerated in 
the batch reactor. Since the solution feed and air 
—_ rts were next to each other, the influent 
lectively mixed with the resident volume, 
suding the pentachlorophenol concentration in the 
reactor lower than that of the feed solution. Immo- 
bilized-cell bioreactors should be applicable to the 
decontamination of other compounds. Many xeno- 
biotics have been found to be susceptible to biode- 
Coon It should be possible to customize a 
reactor to degrade a specific chemical by immo- 
the proper bacteria. (See also W89-07234) 
MPT 
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UNDERSTANDING THE RESPONSE TO ENVI- 
RONMENTAL RISK INFORMATION, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

J. Vining. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. ‘1987. p. 745-746, 5 ref. 


Descriptors: *Risk assessment, *Water pollution 
effects, *Information exchange, *Public opinion, 
*Drinking water, Toxic substances. 


The problem of communicating the risks attributa- 
ble to toxic and hazardous substances in drinking 
water is discussed. When the public is presented 
with information about the risks of environmental 
hazards, the variety of responses is often bewilder- 
ing. People are remarkably sensitive to some risks 
and insensitive to others. An individual who ac- 
cepts the risks of smoking may nonetheless become 
— agitated when informed that TCE has been 
found in his or her drinking water. This is in part 
due to the fact that perceived risk is often system- 
atically discrepant from assessed risk. Even when a 
human health risk may be accurately specified 
(with a given death or tumor rate), oe yen 
errors in estimating the probability that those doe 
will occur. Studies of risk perception have found a 
number of reasons why information, memories or 
events become available or salient. It has been 
found that estimates of death rates for infrequent 
hazards are often higher than the actual rates. 
Conversely, if a death rate is high, people often 
underestimate its frequency. It has been proposed 
that some of the risks were overestimated because 
they were associated with dramatic or sensational 
events, such as natural disasters, which are easily 
brought to mind. Other factors which might en- 
hance the availability or salience of a risk are the 
fear or dread of the event, the extent to which it 
has been publicized in news accounts, or the emo- 
tion associated with it. For example, an individual 
who reads a news account of TCE contamination 
may react angrily, whereas someone who is per- 
sonally contacted by the agency representative 
responsible for cleaning up the contamination may 
have a concerned but positive response. As the 
public becomes increasingly assertive in their at- 
tempts to be informed about the risks they face, it 
will be even more essential to understand and 
predict the nature of the response to risk informa- 
tion. (See also W89-07234) (Miller-PTT) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


W89-07381 


DEMONSTRATION STUDY ON BIOTREAT- 
MENT OF CONTAMINATED SOILS AT AN 
ABANDONED PETROCHEMICAL REFINERY, 
Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 


For primary bibliographic entry see Field SE. 
W89-07397 


PENTACHLOROPHENOL AND CREOSOTE 
CONTAMINATED SOIL AND GROUNDWAT- 
ER REMEDIATION, 

BioTrol, Chaska, MN. 

A. D. Pflug, and M. B. Burton. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. i987. p. 813. 


Descriptors: *In-situ treatment, *Remediation, 
*Water pollution treatment, *Groundwater pollu- 
tion, *Detoxification, *Soil contamination, *Waste 
disposal sites, *Biotechnology, Microbiological 
studies, Hazardous wastes. 


Commercial treatment systems have been devel- 
oped to provide microbiological detoxification of 
water and soils contaminated with pentachloro- 
phenol and creosote. These systems include a 
groundwater decontamination system, a lagoon 
water system, and a soils decontamination system. 
The results of this development effort have led to 
the installation of a demonstration groundwater 
decontamination unit on an operating wood pre- 
serving site in Minnesota. The groundwater system 
contains an immobilized yg wy a in an 
engineered system using a mic’ 

discovered by po con at the Gray pF oar 
Biological Institute, a part of the University of 
Minnesota. The field demonstration has been con- 
ducted in a continuous program since September 
of 1986. The decontaminated water is being dis- 
charged to a POTW without additional treatment. 
Use of other systems, including an overview of the 
in situ remediation development program for toxic 
and hazardous contaminants, are described. The 
successful biological treatment of these initial tar- 
geted contaminants combined with ongoing re- 
search and development are leading to additional 
application of the technology and systems to the 
decontamination of other systems. (See also W89- 
07234) (Author’s abstract) 

W89-07398 


PREDICTING CUPRIC ION ACTIVITIES IN 

NATURAL WATERS USING A TWO DIS- 

CRETE BINDING SITES COMPUTER MODEL, 

Universidade Estadual de Campinas (Brazil). Inst. 

de Quimica. 

™ primary bibliographic entry see Field 7B. 
W89-07399 


TURNING THE TIDE ON WATER QUALITY, 
Perkins Coie, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W89-07433 


CHANGES IN PLANT COMMUNITY AT FOX- 
COTE RESERVOIR FOLLOWING USE OF 
FERRIC SULPHATE TO CONTROL NUTRI- 


LEVELS, 
S. N. Young, W. T. Clough, A. J. Thomas, and R. 
Siddall. 


Journal of the Institution of Water and Environ- 
mental Management, Vol. 2, No. 1, p 5-12, Febru- 
ary 1988. 4 fig, 13 ref. 


Descriptors: *Water quality control, *Nutrients, 
*Sulfates, *Plant populations, *Species composi- 
tion, *Reservoirs, Cycling nutrients, Algae, Algal 
control, England. 


In an attempt to control planktonic algal growth in 
Foxcote water-supply reservoir, England, which is 
supplied by eutrophic waters from the river Great 
Ouse, ferric sulfate was used to reduce orthophos- 
phate concentrations in the pumped inlet water. 
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Internal recycling of sediment-bound nutrients re- 
tarded the expected algal control for almost three 
years. During the third year, a marked change in 
the ecology of the reservoir occurred, and plank- 
tonic algae were largely replaced by prolific 
growths of filamentous species and rooted macro- 
phytes. While the changed flora has caused its own 
problems, the reservoir is now less prone to clo- 
sure due to intractable water-treatment problems. 
(Author’s abstract) 

W89-07460 


SEWAGE AND A CITY BY THE SEA: HONG 
KONG--A CASE IN POINT, 

Hong Kong Environmental Protection Dept. 

For primary bibliographic entry see Field 5E. 
W89-07461 


TOLO HARBOUR: THE CASE FOR INTE- 
GRATED WATER QUALITY MANAGEMENT 
IN A COASTAL ENVIRONMENT, 

Hong Kong Environmental Protection Dept. 

B. P. R. Holmes. 

Journal of the Institution of Water and Environ- 
mental ey gr Vol. 2, No. 2, p 171-179, 
April 1988. 5 fig, 3 tab, 13 ref. 


Descriptors: *Water quality management, *Water 
pollution effects, *Coastal waters, *Harbors, Envi- 
ronmental effects, Red tide, Wastewater facilities, 
Nutrients, Pollution load, Water pollution control, 
Model studies, Optimum development plans, 
Future planning, Hong Kong. 


Tolo Harbour, Hong Kong, is a marine inlet which 
is under severe development pressure. Degradation 
of the environment caused visual nuisance, 
adverse ecological changes, economic losses, and 
health risks. increasing occurrence of - 
ing and potentially dangerous red tides is closely 
correlated with the increase in nutrient pollution 
loading. This comes mainly from two sewage- 
treatment works, even though they are performing 
in accordance with their design. The impact of 
organic pollution on Tolo, as measured by BOD, 
was already severe before the rise in nutrient load- 
ing of this decade added the problems of eutroph- 
ication. The Hong Kong Government’s response 
involves a coordinated sequence of conventional 
pollution-control activities. The impact on receiv- 
ing water quality of load reduction effected by the 
Tolo Harbour Action Plan, in terms of BOD and 
nitrogen, has been tested using the water-quality 
and ecosystem model for Tolo, QUEST. The prob- 
lems which are now being faced would not be so 
severe if earlier planning given adequate rec- 
ognition to the eco consequences of all the 
aspects of development in combination. It is to be 
hoped that the same mistakes will not be repeated 
in other areas, for — Deep Bay in the north- 
eastern part of Hong Kong bordering the Shenz- 
hen Special Economic Zone in the People’s Re- 
public of China. (Shidler-PTT) 

W89-07465 


COMPUTER MODELING FOR WATER QUAL- 
ITY PLANNING: A CASE STUDY, 

CH2M Hill, Emeryville, CA. 

U.P. Singh, and J. W. Scholl. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 1, p 87-94, January 1989. 6 
fig, 9 tab, 8 ref. EPA 1980 Needs Survey Contract 
68-0105890. 


Descriptors: *Model studies, *Computer models, 
*Water quality management, *Water quality con- 
trol, *Optimum development plans, *Simulation, 
*Water quality standards, *Cost analysis, Dis- 
solved oxygen, Economic aspects, Urban water- 
sheds, Water pollution control, Management plan- 
ning, Sewer systems, Optimization, Storm 
wastewater, Combined sewer overflow. 


Two computer models, the Continuous Storm- 
water Pollution Simulation System (CSPSS) and 
the Computer Optimized Stormwater Treatment 
(COST) program have been developed to link the 
results of continuous receiving water quality simu- 
lation and the economic optimization components 
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of water quality planning. CSPSS provides a con- 
tinuous macroscopic simulation of an urban area 
and its receiving water, and COST identifies the 
economically optimum combination of both wet 
weather and dry weather pollution abatement al- 
ternatives. Results obtained form CSPSS simula- 
tions show that the selected water quality criteria 
for dissolved oxygen (DO), suspended solids, and 
fecal coliforms (FC) are all violated in the Sandus- 
ky River downstream from Bucyrus, Ohio, and 
that the removal of all pollutant loads from com- 
bined sewer overflows will not completely elimi- 
nate DO and FC violations. Pollutant removal 
requirements were selected, and the COST pro- 
gram was used to identify the optimum combina- 
tion of pollution abatement alternatives. The re- 
sults yielded a combination of sewer flushing, 
street sweeping, storage, treatment level and rate, 
and annual cost. (Author’s abstract) 

W89-07487 


OPTIMAL POLLUTION CONTROL STRATE- 
GIES IN THE PRESENCE OF INTERACTING 
TOXICANTS, 

California Univ., San Francisco. Dept. of Pharma- 


cy. 

F. Bois, P. J. Gravil, P. Vasseur, and P. Isoard. 
Water Research WATRAG, Vol. 22, No. 11, p 
1443-1447, November 1988. 8 fig, 1 tab, 10 ref. 


Descriptors: *Synergistic effects, *Water pollution 
control, *Water quality control, *Environmental 
quality, *Cost analysis, *Toxicity, Environmental 
policy, Economic aspects, Chromium, Copper, 
Zinc, Model studies, Multiple regression analysis, 
Optimization. 


A method for determining which pollutants should 
be reduced first in the presence of interactions, 
given an initial contamination situation, and a spec- 
ified goal of pollution reduction, is presented. An 
index of environmental toxicity is expressed as a 
polynomial function of the concentrations of dif- 
ferent chemicals. The coefficients of the function 
are estimated by multiple regression analysis. Mini- 
mization of the cost of achieving a given level fo 
toxicity reduction is obtained by uniform sampling 
and cost determination on the same polynomial. 
This method can be applied to any combination of 
pollutants and any toxicity test. As an example, the 
joint toxicity of chromium, copper, and zinc meas- 
ured by a bacterial test, the Microtox(R) test, is 
modeled. In this simplified context, the three 
metals are found to interact. It is shown that it 
would be inefficient to diminish simultaneously 
their concentrations; instead, zinc and chromium 
should be removed first. The extent of removal 
depends on the initial concentrations and on the 
degree of toxicity reduction desired. (Author’s ab- 
stract) 

W89-07500 


EFFECT OF CAGE AQUACULTURE OF RAIN- 
BOW TROUT ON THE DISTRIBUTION AND 
STABILITY OF MACROBENTHOS IN EUTRO- 
PHIC LAKE LETOWSKIE, 

Wyzsza Szkola Nauczycielska w Slupsku (Poland). 
Dept. of Ecology and Protection of Environment. 
For primary bibliographic entry see Field 81. 
W89-07514 


EFFECT OF A _ ‘BIO-FILTER’ AQUATIC 
TREATMENT PLANT ON DOH-HOH-NUMA 
BOG, TSUKUBA CITY, JAPAN: RAPID OLIGO- 
TROPHICATION WITHOUT DAMAGE TO 
THE PHYTOPLANKTON COMMUNITY, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5D. 
W89-07526 


GROUND WATER MANAGEMENT ZONE--AN 
ALTERNATIVE TO COSTLY REMEDIATION, 
Delaware State Dept. of Natural Resources and 
Environmental Control, Dover. 

M. A. Apgar, P. J. Cherry, J. H. Jordan, and S. N. 
Williams. 

Ground Water Monitoring Review GWMRDU, 
Vol. 9, No. 1, p 70-73, Winter 1989. 6 ref. 


Descriptors: *Water quality control, *Groundwat- 
er management, *Groundwater pollution, *Moni- 
toring, *Water quality, *Delaware, Water pollu- 
tion prevention, Land use, Management planning, 
Landfills. 


The impracticality of attempting to clean up the 
uncounted thousands of cases of groundwater con- 
tamination nationwide is being more widely recog- 
nized. According to the state of Delaware’s official 
water management policy outlined by the Depart- 
ment of Natural Resources and Environmental 
Control (DNREC 1983), earth materials are ac- 
ceptable to attenuate contaminants in groundwater 
if no environmental harm results, and water supply 
development is integrated with waste management 
so that wells do not draw water with objectionable 
concentrations of contaminants. A practical solu- 
tion for many cases of groundwater contamination 
is restriction of local water supply development 
and land use. In Delaware, the authority to regu- 
late water supplies rests with the DNREC and 
includes: licensing of water well contractors; re- 
quiring permits to construct all wells; issuance of 
permits for well construction only to licensed 
water well contractors; and requiring a separate 
water withdrawal permit for withdrawal rates 
greater than 50,000 gpd. Authority to regulate land 
use exists at the county and municipal government 
levels. A recent agreement between the DNREC 
and Sussex county governments established 
groundwater management zones (GMZs) to 
manage groundwater contamination from six 
closed landfills. The GMZs are designated as fol- 
lows: (1) No Well Zone: all wells prohibited from 
the unconfined aquifer; (2) GMZ A: wells screened 
in the unconfined aquifer to be pumped at a rate of 
more than 10 gpm prohibited; (3) GMZ B: wells 
screened in the unconfined aquifer to be pumped at 
a rate of more than 10 gpm prohibited. Permit 
applications for wells in the No Well Zone may be 
issued only after a joint review by the DNREC 
and Sussex County. Sussex County shall replace all 
existing wells (except irrigation wells) located in 
the No Well Zone and screened in the unconfined 
aquifer with either a public water supply of accept- 
able quality or an alternative source. Sussex 
County will create, within six months of the execu- 
tion of this agreement, a procedure that will indi- 
cate that a particular parcel is located within a 
GMZ when a proper title search is performed. 
(Geiger-PTT) 

W89-07573 


COPRODUCED GROUND WATER TREAT- 
MENT AND DISPOSAL OPTIONS DURING 
HYDROCARBON RECOVERY OPERATIONS, 
E. L. Stover. 

Ground Water Monitoring Review GWMRDU, 
Vol. 9, No. 1, p 75-82, Winter 1989. 6 fig, 3 tab, 8 
ref. 


Descriptors: *Groundwater recharge, *Hydrocar- 
bons, *Water treatment, *Oil recovery, *Water 
pollution prevention, Wastewater disposal, 
Groundwater management, Water quality, 
Groundwater pollution, Cost analysis, Comparison 
studies, Oily water, Separation techniques, Acti- 
vated carbon, Adsorption. 


Reinjection of untreated groundwater during hy- 
drocarbon recovery operations provides for eco- 
nomical water handling and can accelerate the 
recovery of the free hydrocarbons. However, con- 
sidering current regulatory trends, water contain- 
ing dissolved hydrocarbon constituents would re- 
quire treatment prior to reinjection into the aqui- 
fer. The disposal of coproduced groundwater is 
dependent on several factors, including the volume 
of water, level of treatment required, and availabil- 
ity of disposal options. Disposal options include 
reinjection, discharge to surface water, and benefi- 
cial use. Treatment and disposal options for copro- 
duced water during hydrocarbon recovery oper- 
ations including cost comparisons are presented for 
one refinery. Treatment technologies for oil/water 
separation, inorganics and heavy metals removal, 
and dissolved hydrocarbon removal include air 
stripping, activated carbon adsorption, biological 
treatment, and combinations of these technologies. 
Consideration of the use of existing refinery 
wastewater treatment facilities for groundwater 
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treatment should be encouraged where applicable. 
However, separate treatment facilities are usually 
required because the use of existing on-site treat- 
ment facilities is usually not feasible because of the 
volume of water produced during large recovery 
projects and the effectiveness of existing treatment 
fac‘lities. A specific case example is presented with 
costs for applying different technologies including 
the use of existing on-site facilities. Treatment costs 
ranged between 44 cents to $2.82 per thousand 
gallons (11 cents to 75 cents per thousand liters) of 
water treated for the specific technologies exam- 
ined. (Author’s abstract) 

W89-07574 


IN SITU MEASUREMENT AND NUMERICAL 
SIMULATION OF OXYGEN LIMITED BIO- 
TRANSFORMATION, 

North Carolina State Univ. at Raleigh. Dept. of 
Civil Engineering. 

R. C. Borden, M. D. Lee, J. M. Thomas, P. B. 
Bedient, and C. H. Ward. 

Ground Water Monitoring Review GWMRDU, 
beg 9, No. 1, p 83-91, Winter 1989. 6 fig, 2 tab, 28 
ref. 


Descriptors: *Biotransformation, *Aromatic hy- 
drocarbons, *Numerical analysis, *Groundwater 
pollution, *Soil contamination, Aquifers, *Water 
pollution treatment, Water pollution prevention, 
Oxygen, Mathematical models, Biodegradation. 


Enhanced subsurface biorestoration is rapidly be- 
coming recognized as a valuable tool for the resto- 
ration of hydrocarbon-contaminated aquifers and 
sediments. Previous field and laboratory studies at 
a former wood creosoting facility near Conroe, 
Texas, have indicated that insufficient oxygen is 
the primary factor limiting the biotransformation 
of polynuclear aromatics (PNAs) in sediments and 
groundwater at this site. A series of laboratory 
experiments and field push-pull injection tests were 
performed as part of this project to: (1) study the 
effect of low oxygen concentrations on the bio- 
transformation of PNAs; (2) identify the minimum 
concentration of PNAs that could be achieved 
through the addition of oxygen alone; (3) confirm 
that enhanced subsurface biorestoration is feasible 
at this site; and test an existing numerical model of 
the biotransformation process (BIOPLUME). The 
laboratory studies demonstrated that biotransfor- 
mation of the PNAs was not inhibited at dissolved 
oxygen concentrations as low as 0.7 mg/L al- 
though this work did suggest that there may be a 
minimum PNA concentration of 30 to 70 micro- 
grams/L total PNAs below which biotransforma- 
tion was inhibited. The field push-pull tests con- 
firmed that addition of oxygen was effective in 
——s the subsurface biodegradation of the 
PNAs. The minimum concentration achieved using 
oxygen alone was approximately 60 micrograms/L 
total PNAs. Minimal biotransformation of these 
compounds was observed without oxygen addi- 
tion. The numerical model BIOPLUME was tested 
against monitoring data from the field experiments 
and appears to provide a good approximation of 
the biodegradation process. (Author’s abstract) 
W89-07575 


GROUND WATER ae ae 


AN 
EXTRACTION, TREATMENT, RE- 
CHARGE SYSTEM, 


PRC Environmental Management, Inc., Chicago, 
i. 


K. O. Thomsen, M. A. Chaudhry, K. Dovantzis, 
and R. R. Riesing. 

Ground Water Monitoring Review GWMRDU, 
hy 9, No. 1, p 92-99, Winter 1989. 6 fig, 2 tab, 1 
ref. 


Descriptors: *Groundwater pollution, *Remedies, 
*Water pollution treatment, *Groundwater re- 
charge, *Organic compounds, *Water treatment, 
*Gravel, Percolation, Water pollution prevention, 
Michigan, Separation techniques, Soil contamina- 
tion, Operating costs, Maintenance costs, Capital 
costs, Groundwater pollution. 


Groundwater remediation of volatile organic com- 
pound (VOC) contamination at a site in Michigan 





was initiated as a result of a consent agreement 
between the Michigan Department of Natural Re- 
sources (MDNR) and the responsible party. Under 
the direction of the MDNR, the responsible party 
conducted a_ remedial investigation/feasibility 
study using federal guidelines to define the extent 
of contamination at the site and to select a response 
action for site remediation. The selected alternative 
included a combination of groundwater extraction, 
treatment, and recharge, and soil flushing. The 
extraction system withdraws groundwater from 
various depths in heavily contaminated areas. The 
groundwater is treated using an air stripper. A 
spray distribution system spreads effluent from the 
stripper over a recharge basin constructed over the 
most contaminated areas. Additional contaminant 
removal is achieved by volatilization from the 
spray and percolation through the gravel bed. Re- 
charge water moves downward through the con- 
taminated soils, thus flushing residual soil contami- 
nants. The initial operating data demonstrated that 
the system can effectively remove trichloroethy- 
lene from groundwater (approximately 95% over- 
all rad efficiency). The annualized capital and 
operation and maintenance costs of the remedial 
action were estimated for several operating periods 
(15, 20, and 30 years). (Author’s abstract) 
W89-07576 


REMEDIATION OF CONTAMINATED 
GROUND WATER USING BIOLOGICAL 
TECHNI 


QUES, ;' 
O.H. Materials Corp., Findlay, OH. 
P. W. Flathman, D. E. Jerger, and L. S. 
Bottomley. 
Ground Water Monitoring GWMRDU, Vol. 9, 
No. 1, p 105-119, Winter 1989. 14 fig, 2 tab, 39 ref. 


Descriptors: *Groundwater pollution, *Soil con- 
tamination, *Organic compounds, *Water pollu- 
tion treatment, *Biological treatment, Cleanup op- 
erations, Biodegradation, Cost analysis, Physico- 
chemical treatment. 


On-site biological cleanup following spills of bio- 
degradable hazardous organic compounds in 
lagoon, soil, and ground water environments is a 
cost-effective technique when proper engineering 
controls are applied. Three case histories are pre- 
sented that demonstrate bench-scale evaluation of 
the potential for biological remediation in the spill 
site matrix and field implementation of biological 
treatment techniques. In the first case biological 
techniques were used successfully to treat ethylene 
ar Somme sn groundwater following the 
loss of an estimated 4000 gallons of cooling water 
from a lined surface storage lagoon to groundwat- 
er through 30 feet of porous sandy soil. Biological 
treatment at the site involved the use of injection 
and recovery wells to prepare the soil to support 
the proper bacterial growth for ethylene glycol 
biodegradation. Effluent from the treatment system 
was reinjected into the vadose zone to create a 
closed-loop system. The second case involved 
physical/biological treatment of dichloromethane 
(DCM)-contaminated groundwater following the 
rupture of an underground pipeline. Within two 
months of field operation, pumping/air stripping 
techniques provided an estimated 97% reduction 
of DCM in the groundwater environment. When it 
became increasingly difficult to remove residual 
DCM from the groundwater, biological techniques 
were initiated. Within 4 months of treatment, more 
than a 99.9% reduction in residual DCM was 
attained. In the third case, biological treatment 
successfully remediated groundwater contaminated 
by solvents (isopropanol, acetone, and tetrahydro- 
furan) at an industrial location with leaking under- 
ground storage tanks. In each case, cost-effective- 
ness, minimal disturbance to existing operations, 
and on-site destruction of spilled contaminants are 
several of the advantages identified for implement- 
ing biodegradation as a technique for spill cleanup 
and environmental restoration. (Geiger-PTT) 
W89-07578 


VOLUME DETERMINATION AND RECOVER- 
ABILITY OF FREE HYDROCARBON, 
Engineering Enterprises, Inc., Long Beach, CA. 
S. M. Testa, and M. T, Paczkowski. 

Ground Water Monitoring Review GWMRDU, 
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Vol. 9, No. 1, p 120-128, Winter 1989. 3 fig, 5 tab, 
18 ref. 


Descriptors: *Hydrocarbons, *Capillarity, 
*Groundwater pollution, *Oil recovery, *Cleanup 
operations, Monitoring, Project planning, Map- 
ping, Test wells, Volumetric analysis, Permeabil- 
ity. 


Free-phase hydrocarbon product occurs as 
perched zones on the capillary fringe beneath nu- 
merous petroleum-handling facilities. Under such 
site conditions, too much emphasis is placed on the 
time-frame required for semediation by federal, 
state, and local regulators, notably in respect to 
monitoring the efficiency and effectiveness of the 
respective remediation program. The time required 
for remediation within the scope of present-day 
technology is a calculated or educated guess at 
best. Typically, remediation duration is determined 
by a number of estimates. These estimates have 
innate compounding errors. Areas of estimation 
include physical measurement accuracy; true vs. 
apparent thickness; validity of bail-down testing; 
extrapolation of free hydrocarbon product thick- 
nesses between monitoring points; contouring of 
thickness maps, extrapolation of geologic informa- 
tion, planimetering, and estimation of porosity; spe- 
cific yield and retention; all of which are key 
factors used in ultimately determining the volume 
of free hydrocarbon product in place. Once an 
initial estimated volume is determined, pilot testing 
of a recovery system should commence to deter- 
mine recovery rates. Factors that will affect recov- 
ery rates include the areal distribution and geome- 
try of the hydrocarbon pool, type, and number of 
recovery system(s) selected, and the performance 
or efficiency of these systems with time. Effective- 
ness of the recovery program is thus best estimated 
based on barrels recovered to data divided by the 
total volume of barrels that are considered recov- 
erable. Remediation time frame at petroleum hy- 
drocarbon recovery sites can be estimated. How- 
ever, regulators at all levels need to be aware of 
the a ¢ number of compounding errors associat- 
ed with these calculations. Estimations should be 
used with extreme caution, because they are usual- 
ly overestimations. Once a realistic time frame for 
remediation is mutually agreed upon, it should be 
clearly understood that it is flexible. It is recom- 
mended that a range be initially determined and 
that as a project progresses and new data are 
introduced, the remediation time frame be adjusted 
way (Author’s abstract) 

W89-07579 


IN SITU BIORECLAMATION: A COST-EFFEC- 
TIVE TECHNOLOGY TO REMEDIATE SUB- 
SURFACE ORGANIC CONTAMINATION, 
Groundwater Technology, Inc., Concord, CA. 


S. B. Wilson, and R. A. Brown. 

Ground Water Monitoring Review GWMRDU, 
Vol. 9, No. 1, p 173-179, Winter 1989. 6 fig, 2 tab, 
21 ref. 


Descriptors: *Biodegradation, *Water pollution 
treatment, *Cleanup operations, *Soil contamina- 
tion, *Groundwater pollution, Organic com- 
pounds, Oil pollution, Microbial degradation, Soil 
bacteria. 


In situ bioreclamation is a proven technology that 
cost-effectively treats organic contamination in 
subsurface environments. As a remediation strate- 
gy, it reduces both the contamination dissolved in 
groundwater, as well as residual soil-bound con- 
tamination. To maximize biodegradation, the tech- 
nology is applied after conducting laboratory stud- 
ies to discern the biodegradability of the contami- 
nants and the subsurface parameters necessary to 
stimulate maximum degradation. Application of 
the technology involves infiltrating necessary nu- 
trients to the contaminated subsurface. Results of a 
specific case study involving the cleanup of gaso- 
line leakage indicate excellent performance with 
rapid cleanup of petroleum hydrocarbon contami- 
nation from soils and groundwater. Costs associat- 
ed with in situ bioreclamation technology showed 
a savings of approximately 50% over simple pump- 
and-treat technology. The time frame for cleanup 
was shown to be approximately 30% of the pro- 
jected time frame of simple pump-and-treat tech- 
nology. (Author's abstract) 
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PRACTICAL APPROACH TO SHALLOW PE- 
TROLEUM HYDROCARBON RECOVERY, 
Engineering Enterprises, Inc., Long Beach, CA. 
D. Hayes, E. C. Henry, and S. M. Testa. 

Ground Water Monitoring Review GWMRDU, 
Vol. 9, No. 1, p 180-185, Winter 1989. 6 fig, 3 ref. 


Descriptors: *Oil recovery, *Water pollution treat- 
ment, *Aquifers, *Groundwater pollution, *Clean- 
up operations, Dewatering, Pumps, Pump wells, 
Seepage, Pumping, Separation techniques. 


A practical pumping system for the recovery of 
free petroleum hydrocarbon product from shallow 
aquifers has been developed. The system is pat- 
terned after suction-lift well point dewatering sys- 
tems used in the construction industry. Pumping 

uipment consists of double-diaphragm suction- 
lift pumps manifolded to up to four recovery wells. 
Recovery wells are constructed with screens 
below the water table and sealed wellheads to 
enable vacuum-assisted flow of fluids to the wells. 
Pumps utilized are pneumatically driven, can be 
pumped dry without damage, induce a vacuum on 
the wells when pumping dry, and provide delivery 
of pumped fluids to fluid separation and storage 
facilities. The system is effective in both low- 
permeability and high-permeability formations due 
to the wide range in available pumping rates af- 
forded by the pumps. (Author’s abstract) 
W89-07581 


LONG-TERM PREDICTION MODEL FOR 
TOTAL PHOSPHORUS CONCENTRATIONS 
IN LAKE a 

Kinneret Limnological Lab., Tiberias (Israel). 

G. Herman, A. Nishri, and T. Berman. 

Water Research WATRAG, Vol. 23, No. 1, p 61- 
66, January 1989. 6 fig, 13 ref. 


Descriptors: *Lakes, *Water quality management, 
*Israel, *Lake Kinneret, *Phosphorus, *Water pol- 
lution sources, *Mathematical models, Pollution 
sources, Mass balance models, Hydrologic models, 
Sediments, Settling velocity, Particulate matter. 


A two-compz:tment (water and sediments) mass 
balance model was used to compute the long-term 
total phosphorus concentration in Lake Kinneret, 
where management policies are aimed at reducing 
the total phosphorus levels in the lake. A new 
definition was given to the so-called ‘settling ve- 
locity,’ K1, based on loading and mixing dynamics. 
Accordingly, the total phosphorus concentration 
in the lake will decline at less than a linear rate if 
the particulate:dissolved phosphorus loading ratio 
increases. The model predicts decreasing the phos- 
phorus loading by annual increments of 30% for 4 
yr would lower the long-term, steady state phos- 
phorus concentration by about 45%. In the hypo- 
thetical case of being able to shut off the phospho- 
tus loading completely, the predicted decrease is 
about 60% of present average annual levels of total 
phosphorus. (Author’s abstract) 

W89-07639 


REGULATION AND TESTING OF RESIDEN- 
TIAL UNDERGROUND FUEL STORAGE 
TANKS, 

Barnstable County Health and Environmental 
Dept., MA. 

C. L. Stiefel, and G. R. Heufelder. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 4, p 254-266, 
December 1988. 4 fig, 2 ref, append. EPA Assist- 
ance Agreement X813724-01-0. 


Descriptors: *Administrative regulations, *Testing 
procedures, *Underground storage, *Fuel, *Stor- 
age tanks, *Water pollution prevention, Soil tests, 
Environmental protection, Oil. 


In Massachusetts, the Barnstable County Health 
and Environmental Department has initiated a 
comprehensive program to prevent the contamina- 
tion of groundwater from underground fuel stor- 
age. A model regulation including registration, in- 
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stallation, testing and removal requirements for 
residential heating-oil tanks is presented, along 
with age and size distributions of nearly 3,000 
tanks registered under the program. Experiences 
and problems in the implementation and regulation 
are also detailed. The incorporation of soil-vapor 
analysis into a testing and educational program, 
including methodology and program costs, is dis- 
cussed. The experiences of this Dept. points to four 
main obstacles to the local regulation of presently- 
unregulated tanks (primarily homeowner fuel oil 
tanks). Three of these obstacles, the political prob- 
lems, = with fuel distributors and opposi- 
tion of homeowners, can effectively be overcome 
with comprehensive education efforts. For the 
acute problem of financial burden imposed by a 
regulation that includes a test for tank-tightness, 
the program has promoted the use of soil-vapor 
analysis on an interim basis, which results in a cost 
savings of approximately $450 in the first two 
years. (Author’s abstract) 

'W89-07704 


MANAGEMENT OF LEACHATE FROM SANI- 
TARY LANDFILLS, 

Browning-Ferris Industries, Houston, TX. 

J. M. Harris, and J. A. Gaspar. 

AIChE Symposium Series ACSSCQ, Vol. 84, No. 
265, p 171-184, 1988. 9 fig, 2 tab, 12 ref. 


Descriptors: *Water pollution prevention, *Water 
quality control, *Sanitary landfills, *Leachates, 
*Solid wastes, *Solid waste disposal, *Waste man- 
agement, *Groundwater quality, *Groundwater 
pollution, Percolation, Sanitary engineering, 
Design criteria. 


Sanitary landfills remain the most common form of 
solid waste disposal in America. However, envi- 
ronmentalists are concerned about the degradation 
of groundwater by leachate, which is generated in 
the landfill by precipitation percolating through 
and mixing with the waste fill. The resulting leach- 
ate is usually a high strength wastewater. This 
paper provides an overview of modern landfill 
design technology to minimize leachate formation, 
prevent groundwater quality degradation, and dis- 
pose of the leachate in an environmentally respon- 
sible manner. (Author’s Abstract) 
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USE OF FLEXIBLE MEMBRANES IN PRO- 
TECTION OF GROUNDWATER, 

Environmental Protection Agency, Cincinnati, 
OH. Risk Reduction Engineering Lab. 

R. E. Landreth. 

AIChE Symposium Series ACSSCQ, Vol. 84, No. 
265, p 185-191, 1988. 3 fig, 5 ref. 


Descriptors: *Water quality control, *Water pollu- 
tion prevention, *Groundwater pollution, *Mem- 
branes, *Leachates, *Wastewater management, 
*Landfills, *Sanitary engineering, Flexible mem- 
brane liners, Environmental Protection Agency, 
Landfill construction. 


Flexible membrane liners are increasingly being 
used to prevent leachate and other waste fluids 
generated at landfills, surface impoundments, and 
waste piles from entering the groundwater. The 
Hazardous and Solid Waste Amendments (HSWA) 
of 1984 requires liners and leachate collection com- 
ponents to be chemically resistant to the fluids to 
be contained, be constructed of materials that can 
be properly installed, maintained and repaired, and 
be durable. A research program on treatment, stor- 
age and disposal facilities conducted by the EPA 
(Environmental Protection Agency) is described 
with emphasis on containment systems. Landfill 
concerns and potential solutions to those concerns 
are identified. (Author’s abstract) 
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CASE STUDY OF SANITARY LANDFILL 
LEACHATE ATTENTUATION BY A NATURAL 
CLAY-PEAT SOIL IN THE GULF COAST 
REGION, 

Browning-Ferris Industries, Houston, TX. 

M. J. Brady 

AIChE Symposium Series ACSSCQ, Vol. 84, No. 


265, p 192-197, 1988. 2 fig, 5 tab. 
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gen ion concentration, Conductivity, Oxidation- 
reduction potential. 


The rationale, design, implementation, and findings 
of a field and laboratory investigation of the chem- 
ical and biochemical attenuation of landfill leach- 
ate by a natural clay-peat soil are discussed. Data 
from field and laboratory studies indicate that the 
landfill appears to have no adverse impact on the 
ambient environment. The peat layer is reducing 
the nonpersistent and persistent organics to accept- 
able levels. Sampling of ambient waters around the 
site indicates that there is little or no leachate- 
related contamination from the site. Parameters 
which should be monitored for detection of possi- 
ble impacts are: total organic carbon (soluble), 
BODS (soluble), pH, specific conductivity, and 
oxidation/reduction potential. This study demon- 
strated that the particular soils and microorganisms 
at this site can effectively remove some metals and 
organic compounds, and provide valuable input for 
the engineering design of site containment and 
closure facilities. (Brock-PTT) 
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EFFECTS OF TEMPERATURE VARIATION 
CRITICAL STREAM DISSOLVED 

OXYGEN, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 

ore. 

J. W. Eheart, and H. Park. 

Water Resources Research WRERAO, Vol. 25, 

No. 2, p 145-151, February 1989. 2 fig, 1 tab, 10 

ref, append. EPA cooperative agreements CR- 

812577-01 and CR-812577-02. 


Descriptors: *Temperature effects, *Water quality 
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Linear programming. 


The classical assumption that the lowest dissolved 
oxygen (DO) occurs at the highest temperature 
may not always hold. The DO saturation concen- 
tration decreases monotonically with increasing 
temperature, lowering the DO, but the reaeration 
coefficient increases monotonically with increasing 
temperature, tending to raise it. The decay coeffi- 
cient monotonically increases with increasing tem- 
perature, lowering the DO for single discharges 
but not necessarily for multiple discharges. (Lower 
decay rates attending lower temperatures could 
result in low DO at the point where the impact 
from one discharge meets that of another.) This 
paper addresses the question of whether DO might 
under some circumstances worsen with decreasing 
temperature. Using a linear programming model it 
is shown that for a uniform stream at constant 
streamflow, the pattern of discharge that maxi- 
mizes the derivative of critical DO with respect to 
temperature is an infinite uniformly distributed 
load. This suggests that streams receiving a large 
number of discharges may be more susceptible to 
DO increasing with decreasing temperature than 
streams receiving a small number of discharges. 
The corresponding maximum value of the deriva- 
tive is shown to be the derivative of the DO 
saturation concentration (Cs) with respect to tem- 
perature + (Cs minus the DO standard (C*)) times 
the natural logarithm of the temperature adjust- 
ment factor for the reaeration coefficient (phi) in 
mg/L/degree C, where T is the temperature in 
degrees C, C* is the DO standard, C sub s is the 
DO saturation concentration, and phi is the tem- 
perature adjustment factor for the reaeration coef- 
ficient. The maximum derivative value does not 
depend on the delay coefficient or its temperature 
adjustment factor. For the maximum reported 
value of phi of 1.047 DO decreases monotonically 
with increasing temperature for C* greater than 
about 6 mg/L. However, this assumption breaks 
down for values of phi just above the range report- 
ed in the literature and values of C* just below the 
normally chosen range of 5-6 mg/L. (Author’s 
abstract) 
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AGRICULTURAL DRAINAGE WATER--HOW 
SHOULD IT BE REGULATED IN CALIFOR- 
NIA, 

Land Preservation Association, Fresno, CA. 

S. K. Hall, W. R. Johnston, and W. J. Miller. 
Journal of Irrigation and Drainage Engineering 
— Vol. 115, No. 1, p 3-8, February 1989. 
14 ref. 


Descriptors: *Water pollution control, *Water 
quality control, *Agricultural runoff, *California, 
*Hazardous wastes, *Wastewater dis 1, *Seleni- 
um, Toxic wastes, Environmental effects, Path of 
pollutants, Saline water, Irrigation effects, Waste 
management. 


The problem of managing the saline agricultural 
drainage water drained from San Joaquin Valley 
California farmland has confronted farmers. and 
water developers for years. As the irrigated area in 
the valley has expanded, drainage problems have 
intensified, creating a need to manage an increasing 
volume of drainage water in an economically feasi- 
ble and environmentally safe way. At Kesterson 
Reservoir near Los Banos, California, deaths and 
deformities of waterfowl have been linked to the 
existence of the trace element selenium (Cleanup 
and abatement order No. 85-1 1985). Selenium in 
drainage water has compounded the problem of 
managing the water and has led to increased public 
concern over the safety of disposing of the water. 
Laws governing toxic waste disposal have become 
more restrictive as public concern over toxic issues 
has increased. Laws governing the disposal of 
liquid hazardous wastes have become particularly 
onerous. High selenium concentrations in drainage 
water trigger the imposition of hazardous waste 
laws. It is conceivable that some Valley drainage 
water will be considered a hazardous waste. Ef- 
forts to solve the drainage problem should involve 
on-farm water conservation and other measures to 
reduce the volume of drainage effluent. (Author’s 
abstract) 
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IRRIGATION-INDUCED CONTAMINATION: 
HOW REAL A PROBLEM, 

Department of the Interior, Washington, DC. 

For primary bibliographic entry see Field 5B. 
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REGULATION OF AGRICULTURAL DRAIN- 
AGE TO SAN JOAQUIN RIVER, 

California State Water Resources Control Board, 
Sacramento. Div. of Water Rights. 

G. E. Johns, and D. A. Watkins. 

Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 29-41, February 1989. 
2 fig, 4 tab, 16 ref. 


Descriptors: *California, *Agricultural runoff, 
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A technical committee made up of staff from the 
California State Water Resources Control Board 
(State Board) and the California Regional Water 
Quality Control Board, Central Valley Region 
(Regional Board) investigated water quality con- 
cerns in the San Joaquin River Basin related to 
agricultural drainage. The committee reported 
back to the State Board on: (1) proposed water 
quality objectives for the San Joaquin River Basin; 
(2) proposed effluent limitations for agricultural 
drainage discharges in the basin to achieve these 
objectives; and (3) a proposal to regulate these 
discharges. The costs and economic impact of 
achieving various alternative water quality objec- 
tives were also evaluated. The information gath- 
ered by the technical committee will be used by 
the Regional Board along with other information 
in their review of the San Joaquin River Basin 
Water Quality Control Plan and their actions to 
regulate agricultural drainage in the San Joaquin 
Valley. The results of the Technical Committee’s 
efforts as reported in ‘Regulation of Agricultural 
Drainage to the San Joaquin River’, August 1987. 
Based on the available information, the improve- 





ment in water quality resulting from implementa- 
tion of the interim selenium objective (5 ppb) and 
long-term objectives for salts, molybdenum and 
boron is necessary to provide reasonable protec- 
tion to beneficial uses. The costs needed to imple- 
ment these objectives seem reasonable. However, 
data on the: (1) concentrations of selenium that 
protect aquatic ecosystems in the basin; (2) concen- 
trations of selenium that protect human consumers 
of fish and wildlife; and (3) drainage flows and 
quality produced in and upgradient of the drainage 
study area need to be developed and reviewed 
before a long-term selenium water quality objec- 
tive is implemented. (Geiger-PTT) 

W89-07792 


ECONOMICS OF SELENIUM REMOVAL 
FROM DRAINAGE WATER, 

Epoc Water, Inc., Fresno, CA. 

R. C. Squires, G. R. Groves, and W. R. Johnston. 
Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 48-57, February 1989. 
3 fig, 5 tab, 14 ref. 
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*Wastewater treatment, ‘*Agricultural runoff, 
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Waste recovery, Estimated costs, Desalination. 


A treatment system consisting of biological reac- 
tors and microfiltration has been developed to 
remove soluble selenium species from agricultural 
drainage water. The process was evaluated over a 
two-year Doge and the reactor configurations 
and specific removal rates of nitrate and selenium 
were optimized. Trials on the operation of a pilot 
solar salt works to concentrate the detoxified 
water after treatment to recover salts were also 
carried out. The treatment process reduced the 
selenium concentration of the drainage water from 
over 500 micrograms/L to 10-50 micrograms/L as 
Se. Boron in the drainage water was reduced from 
6-8 mg/L to 0.5 mg/L by an ion exchange post- 
treatment. This resin also removed residual seleni- 
um to below 10 micrograms/L. Trials on high- 
salinity drainage waters, similar to those found in 
evaporation ponds, were successful and gave en- 
hanced specific selenium removal rates. The costs 
of removing selenium or selenium and boron from 
the drainage water were estimated to be $0.038- 
0.052/cu m and $0.050-0.071/cu m, respectively, 
after allowance for by-product recovery (boric 
acid and sodium sulfate) credits. (Author’s ab- 


stract) 
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MODELING OF ENHANCED BIODEGRADA- 

TION IN UNSATURATED SOIL ZONE, 

Princeton Univ., NJ. Dept. of Civil Engineering. 

N. H. Baek, L. S. Clesceri, and N. L. Clesceri. 

Journal of Environmental Engineering JOEDDU, 

ia 1, p 150-172, February 1989. 7 fig, 1 
, 42 ref. 
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In an attempt to simulate the mitigation of chemi- 
cal contamination by microbial enrichment in exist- 
ing unsaturated soil systems, two important charac- 
teristics, i.e., the influence of microorganisms on 
soil water flow and chemical removal rates, were 
incorporated into a mathematical model (BIO- 
SOIL). Variable-step' and variable-order Gear’s 
Method were employed as numerical approxima- 
tions to solve the set of four differential equations. 
The resulting mathematical model described the 
behavior of the Biosoil system under varying input 
conditions. From this modeling study of chemical 
removal, the following conclusions were drawn: 
(1) the depth of the unsaturated soil zone, a signifi- 
cant consideration in waste disposal practices, 
seems to be less crucial under bioremediation than 
generally thought; and (2) microbial distribution in 
a vertical column of soil is as important as the total 
population size of soil microorganisms. Study re- 
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sults suggest a guideline for the development of 
vertically well distributed biosoil systems: apply a 
limiting substrate at high concentration, at fast 
rates, and in infrequent cycles. (Author’s abstract) 
W89-07812 


WATER QUALITY MODELS FOR SMALL 
TIDAL INLET SYSTEMS, 

Najarian and Associates, Eatontown, NJ. 

J. L. DiLorenzo, P. S. Huang, and T. O. Najarian. 
Journal of Environmental Engineering JOEDDU, 
Vol. aa No. 1, p 192-209, February 1989. 11 fig, 1 
tab, 9 ref. 
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ity, *Inlets, *Tidal effects, Fate of pollutants, The- 
oretical analysis, Hydraulic models, Model studies, 
Path of pollutants. 


A simplified mathematical modeling methodology 
is proposed for the assessment of water quality in 
small tidal inlet systems. Towards this objective, a 
quasi-steady, tidal exchange model is developed for 
predicting the periodic tidal variations in the con- 
centration of conservative and decaying constitu- 
ents in small, completely mixed embayments sub- 
ject to steady loading and steady freshwater 
inflow. This model provides an inexpensive alter- 
native to conventional multidimensional schemes 
and provides insight into the physical nature of the 
water quality << of these systems to the 
external forcing effects of ocean tides, freshwater 
inflow, and constituent loading. It is demonstrated 
in both theoretical arguments and by sample appli- 
cations of the model that the low-pass, hydraulic 
filtering response of tidal inlet systems influences 
water quality. The model demonstrates that tidal 
exchange processes are less efficient in hydraulical- 
ly constricted systems, which have relatively short 
Helmholtz periods and large inlet impedances, than 
in systems with long natural periods. juent- 
ly, the model reveals a greater tendency for pollut- 
ant accumulation in systems with short Helmholtz 
periods. Thus, the model provides both a concep- 
tual framework and a screening tool for assessing 
the susceptibility of small tidal systems to pollutant 
accumulation. (Author’s abstract) 
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SELECTION OF STORMWATER MODEL PA- 
RAMETERS 


University of the Witwatersrand, Johannesburg 
(South Africa). 

For primary bibliographic entry see Field 2A. 
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REGIONAL MEASURES FOR MARINE POL- 
LUTION CONTROL IN THE MEDITERRANE- 


AN, 

World Health Organization, Athens (Greece). Co- 
ordinating Unit for the Mediterranean Action Plan. 
L. J. Saliba. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
1, p 12-17, January 1989. 1 fig, 3 tab, 11 ref. 
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control, Environmental protection, Saline water, 
Seawater, Europe, Africa, Environmental policy, 
United Nations. 


Awareness of the increasing state of deterioration 
of the Mediterranean Sea as a result of the continu- 
ous influx of pollutants, from both maritime and 
land-based sources, has led to the development of 
activities aimed at its protection over the last two 
decades. The implementation and success of such 
activities on the national and global levels are 
reviewed and evaluated. Purely national programs 
have been mainly directed at the establishment of 
local infrastructures for marine pollution preven- 
tion and control, or the improvement of existing 
ones, or at the alleviation of the condition. Cooper- 
ative agreements have been signed between Italy 
and Yugoslavia, and between France, Italy and 
Monaco for protection of the northwestern Medi- 
terranean coastal waters. At the international level, 
the Food and Agriculture Organization of the 
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United Nations (FAO) has taken a particular inter- 
est in the region mainly through its General Fish- 
eries Council for the Mediterranean (GFCM). The 
World Health — (WHO) has also orga- 
nized a number of activities for the Mediterranean. 
At the purely scientific level, research done on 
various aspects of marine pollution in the Mediter- 
ranean has been voluminous under the United Na- 
tions Environment Program (UNEP). The Medi- 
terranean Action Plan (MED POL) was com- 
menced in 1975 under the aegis of the UNEP, and 
its various phases are reviewed. Pilot projects from 
phase I have included baseline studies and monitor- 
ing of oil and petroleum hydrocarbons in the 
marine waters as well as pollutant from land-based 
sources. Phase II consists of twelve research and 
study topics; currently, nearly 150 projects are 
ongoing. The socio-economic component of MED 
POL consists of two distinct subdivisions: the Blue 
Plan and Priority Actions Program. MED POL 
provides a good example of the importance of 
proper programme design in bringing together 
countries with common environmental interests, 
despite their heterogeneity in other spheres, 
toward the solution of overall regional marine 
pollution problems. Compliance has contributed 
Significantly to the Action Plan’s success so far. 
(Friedmann-PTT) 
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OPERATIONAL LIMING OF SURFACE 
WATERS IN SWEDEN, 

P. Nyberg, and E. Thornelof. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 3-16, September-October 1988. 5 fig, 1 
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waters, ‘*Limnology, ‘*Calcium carbonate, 
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An operational liming program was started in 1982 
by the National Environmental Protection Board 
of Sweden. About 4000 lakes have been treated 
using a liming agent of powdered CaCO3 with a 
particle size of about 0 to 0.2 mm. The results of 
the treatment were evaluated by analyzing water 
samples taken twice a year for pH, alkalinity, con- 
ductivity, color, Ca and Mg. In addition, biological 
surveys were carried out in selected lakes and 
streams. The water quality in acidified lakes has 
successfully been improved by liming. Generally 
positive effects were observed in aquatic ecosys- 
tems in cases where the pH was above 6 after 
liming and decreased toxic effects of target metals 
and decreased metal concentrations in fish tissue 
was found. Re-introductions of decimated fish 
were successful following lime treatments. Ad- 
verse effects of liming were documented in only 
two cases after the application of a highly soluble 
liming agent (Ca-Mg silicate) resulting in pH above 
9. The liming of running waters offers greater 
problems due to extremely fast flushing rates and 
greater variations in water quantity and quality 
during the year. The effects on the biota, however, 
are generally positive. In catchments where up- 
stream lakes were treated, sometimes in combina- 
tion with other liming methods, a successive re- 
covery of benthic invertebrates was found. Contin- 
uous dosers that are functioning properly have 
positively affected the benthic invertebrates and 
fish; damage has occurred, however, immediately 
downstream of faulty dosers. In projects where the 
whole catchment area (including lakes, streams and 
seepage areas) has been treated, the results are 
mostly encouraging. (Miller-PTT) 
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LIMING ACIDIC WATERS IN NORWAY: NA- 
TIONAL POLICY AND RESEARCH AND DE- 
VELOPMENT, 
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Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
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The events and policy-making that resulted in the 
buildup a national program for operational! liming 
in Norway are summarized. The Norwegian Insti- 
tute for Water Research (NIVA) plays an impor- 
tant role in liming research and development in 
Norway. The aims of this research are twofold: (1) 
to document the chemical and biological response 
to neutralization and liming, and (2) to improve the 
liming strategy to obtain cost efficient liming ac- 
tivities. From the start in 1983, the Directorate for 
Nature Management (DN) was responsible for the 
liming activities in Norway, both the operational 
liming and the research activities. At the termina- 
tion of the Liming Project, the DN established a 
liming group in the city of Arendahl. The group 
made the results from liming research available for 
the operational program and made use of Nor- 
way’s liming expertise. A committee ae of 
state and county authorities, representatives of fish- 
ermen and land owner associations and research 
institutes advised DN on national liming policies. 
In Sweden, support from the state has increased 
very fast compared to Norwegian funding. The 
Norwegian policy has followed the recommenda- 
tions from the steering committee of the Norwe- 
gian Liming Project The result of the Norwegian 
policy was that the administration of the program 
is gradually built up according to the increase in 
the funding. The question arises as to what extent 
the program has decreased the rate of loss of fish. 
The effects of limited funding on the liming 
projects might be that most spawning sites in run- 
ning waters are not limed due to high costs. Stock- 
ing with new populations, or even new species, in 
limed lakes at regular intervals is often the result. 
Distribution of money to localities that are not 
necessarily optimal from a biological point of view, 
but that might have a low budget for liming, is 
common. The result is that locally adapted fish 
populations may still be wiped out; but, the possi- 
bilities of sport fishing in affected areas are im- 
roved. (Miller-PTT) 
89-07879 


LOCH FLEET - A RESEARCH WATERSHED 
LIMING PROJECT, 

D. J. A. Brown, G. D. Howells, T. R. K. Dalziel, 
and B. R. Stewart. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 25-41, September-October 1988. 6 fig. 


Descriptors: *Acid rain effects, *Water pollution 
treatment, ‘Limnology, *Lake restoration, 
*Liming, *Loch Fleet, *Watersheds, *Acidic 
water, Surface water, Scotland, Hydrogen ion con- 
centration, Fish, Trout, Watersheds. 


A research watershed project was carried out at 
Loch Fleet in the Galloway District of southwest 
Scotland. This acid loch originally supported a 
brown trout fishery, but the number of fish caught 
by anglers declined during the 1950s and the fish- 
ery eventually disappeared about 20 years ago. 
After two years of pre-treatment data collection, 
the first set of land lime applications took place in 
the spring of 1986, and the resulting surface water 
chemical changes were very encouraging. In- 
creases in pH and Ca concentration and decreases 
in Al (especially the toxic labile monomeric frac- 
tion) concentrations have been observed in the 
streams and waters draining the treated subcatch- 
ments in the loch itself and in the loch outlet. Also, 
the normal trend for pH and Ca concentration to 
fall during periods of high flow in the main feeder 
stream has been reversed. In the spring of 1987, the 
loch was restocked with brown trout. Initial indi- 
cations were that there was a very good survival 
of these fish, and that they managed to spawn 
during the 1987/88 winter. The chemical and bio- 
logical changes brought about by the land treat- 
ments are encouraging. Model calculations are 
available to answer questions about how long the 
treatment will last so that relative costs and effi- 
ciencies of the different treatments can be assessed. 
The return to a self-sustaining fishery, which re- 
sults indicate is possible, remains to be monitored. 
Also, it is recognized that the hydrology of the 
Loch Fleet catchment, with a majority of the 
water entering the streams and loch via surface 


and subsurface flow, may render it especially suita- 
ble for treatment of this type. It is perhaps not too 
early to conclude that, if fishery restoration to an 
acid lake is an over-riding short term objective, 
then catchment liming appears to be a suitable 
method of achieving such an objective. (Author’s 
abstract) 
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UPDATE ON THE LAKE ACIDIFICATION 
MITIGATION PROJECT (LAMP), 

D. B. Porcella. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 43-51, September-October 1988. 
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The Lake Acidification Mitigation Project is a 
long-term, integrated project to study the ecologi- 
cal effects of liming on acidic conditions and to 
develop the technical information necessary for an 
effective liming program. Three Adirondack lakes 
have been limed: (1) Cranberry Pond, a small 60- 
day hydraulic residence time fishless lake, (2) 
Woods Lake, a larger fishless lake with a longer 
residence time of 214 days, and (3) Little Simon 
Pond, a large lake containin Ss of brook 
trout, lake trout and other fishes with a residence 
time of 450 days. Woods Lake has been limed 
twice and the stocked brook trout fishery has been 
maintained. Cranberry Pond has been limed once 
and then allowed to re-acidify with loss of the 
stocked fishery. Little Simon Pond showed no ill 
effects of liming on the extant populations. No 
deleterious effects of liming have been observed; 
the observed changes in community structure are 
desirable and result from water quality changes 
and stocking of trout. Estimates of fish community 
SS of limed lakes do not vary significant- 
y from otherwise circumneutral lakes. Reacidifica- 
tion of limed lakes can be predicted precisely if 
hydrologic and in-lake processes are known. The 
major uncertainty is forecasting arises from hydro- 
logic variation. Liming enhances the removal of 
metals from the water column. Significant differ- 
ences in the effectiveness of liming results from 
different application techniques and limestone 
preparations. (Miller-PTT) 

W89-07881 


COOPERATIVE FEDERAL-STATE LIMING 
RESEARCH ON SURFACE WATERS IMPACT- 
ED BY ACIDIC DEPOSITION, 

R. K. Schreiber. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 53-73, September-October 1988. 5 fig, 3 
tab. 


Descriptors: *Water pollution treatment, *Liming, 
*Lake restoration, *Limnology, ‘*Acid rain, 
*Acidic water, Lakes, Streams, Fish management, 
Massachusetts, West Virginia, Tennessee, Data 
collections, Computer programs, Water quality 
control, Feasibility studies, Costs, Hydrogen ion 
concentration, Runoff. 


In the .eastern and north-central United States, 
lakes and streams with low acid neutralizing capac- 
ity are at risk from acidity. Resource management 
agencies are interested in developing mitigation 
strategies that protect or restore fisheries in these 
waters. Addition of limestone to improve water 
quality and prevent episodic depressions of pH 
during precipitation events and spring runoff is one 
mitigation technique being used. The ecological 
changes that accompany such treatment were in- 
vestigated in a cooperative program between the 
U.S. Fish and Wildlife Service and individual 
states. Streams in Massachusetts, West Virginia 
and Tennessee, and a lake in Minnesota were in- 
cluded in this five-year research program. Inten- 
sive monitoring during the pre- and post-liming 
tracks a suite of physical, chemical and biological 
parameters that influence the re-establishment and 
maintenance of healthy fisheries. Supporting stud- 
ies on liming conducted at Adirondack lakes in 
New York focused on fisheries management. An 
error-free data base is required for analyses and 
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interpretation. Therefore, sound data management 
is an integral part of the total quality assurance and 
quality control program. Prototype data forms are 
provided to the investigators and data flow is 
controlled and closely monitored from field collec- 
tion through final storage. To aid in evaluating and 
comparing options for application strategies, a 
microcomputer decision assistance program called 
De-Acid was developed. De-Acid factors three 
items into the selection process: technical feasibili- 
ty, effectiveness in meeting water quality objec- 
tives, and cost. Based on site chemistry, the pro- 
gram conducts a number of technical assessments 
to determine the amount of neutralizing agent re- 
quired to meet the target pH and alkalinity. The 
insight achieved assists in determining the ecologi- 
cal feasibility of liming as an interim mitigative 
measure in combating the effects of acid deposi- 
tion. (Miller-PTT) 

W89-07882 


OVERVIEW OF LAKE NEUTRALIZATION EX- 
PERIMENTS IN ONTARIO, 

D. P. Dodge, G. M. Booth, L. A. Richman, W. 
Keller, and F. D. Tomassini. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
> 1-4, p 75-83, September-October 1988. 1 fig, 2 
tab. 
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treatment, *Lake restoration, *Liming, *Limnolo- 
gy, *Acidic water, *Neutralization, *Ontario, 
Lakes, Canada, Hydrogen ion concentration, Fish, 
Spawning, Acid rain, Runoff. 


In 1981, an experimental neutralization program 
was initiated in Ontario to investigate the feasibili- 
ty of using neutralization as an interim measure for 
the protection of acid-sensitive lakes and the resto- 
ration of acidified lakes. Aerial application of pow- 
dered limestone to two lakes was used to increase 
whole-lake pH and alkalinity, and experiments 
were initiated to investigate the neutralization of 
lake trout spawning shoals with crushed limestone. 
Intensive studies were continued to assess temporal 
patterns in water chemistry and to evaluate the 
long-term responses of zooplankton, phytoplank- 
ton, zoobenthos and fish communities. Although 
lake neutralization improved water quality, the 
technique provided only a temporary solution. 
Continuing acidic precipitation and runoff would 
cause the neutralized lake to return to its previous 
acidified state. The effects of reacidification remain 
to be determined. There are uncertainties associat- 
ed with productivity and biomass changes in lakes 
that have been neutralized. More research is 
needed to determine if the forage base in acidified 
lakes is suitable to sustain an introduced fishery. 
Better understanding of fish growth rates is also 
needed to distinguish between natural variability 
and changes induced by indirect or direct effects of 
the treatment. It is also st:.] uncertain if inverte- 
brate communities will return to original pre-acidi- 
fied assemblages and remain healthy. Overall, 
whole-lake neutralization is a promising technique 
for lake rehabilitation. (Miller-PTT) 

W89-07883 


LIVING LAKES: AN AQUATIC LIMING AND 
FISH RESTORATION DEMONSTRATION 
PROGRAM, 

R. W. Brocksen, and P. W. Emler. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 85-93, September-October 1988. 3 tab. 


Descriptors: *Water pollution treatment, *Limnol- 
ogy, *Lakes, *Fish populations, *Acid rain effects, 
*Lake restoration, *Liming, *Acidic water, Appli- 
cation techniques, Streams. 


Living Lakes Inc., a not-for-profit organization, 
sponsored an applied aquatic resources manage- 
ment restoration demonstration program for acidi- 
fied waters. In 1986 and 1987, Living Lakes Inc. 
began an evaluation of seven different liming tech- 
nologies on 22 lakes and 10 streams in 6 states. 
During 1986, 15 lakes in New York and Massachu- 
setts were treated using helicopter application of 
limestone slurry (70% calcite by weight). In 1987, 
seven new lakes were treated using a slurry box on 





a power boat or a barge with spray arms that 
disperses a limestone slurry. In the spring of 1988, 
one new lake in Massachusetts was treated using 
the slurry box technique. During 1985 and 1986, 
two streams in West Virginia were treated with 
limestone fines. Two streams in Maryland were 
treated in 1987 with automated slurry dosers. In 
Pennsylvania and West Virginia during 1988, 
streams were being treated using a variety of tech- 
niques including water-powered mechanical 
dosers, water-powered turbine dosers, water-pow- 
ered column dosers and diversion wells. Post-treat- 
ment monitoring data for the lakes treated in 1986 
and 1987 indicate that the water quality objectives 
were met for all but one site and illustrate the 
effectiveness of applying limestone to increase the 
acid neutralizing capacity of surface waters. 
(Miller-PTT) 
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‘NEW TYPE’ FOREST DECLINES AND RESTA- 
BILIZATION/REVITILIZATION STRATE- 
GIES: A PROGAMMATIC FOCUS, 

R. F. Huettl. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 95-111, September-October 1988. 


Descriptors: *Liming, *Groundwater pollution, 
*Acid rain effects, *Water pollution prevention, 
*Forest management, *Fertilization, *Acid rain, 
*Soil contamination, Soil water, West Germany, 
Forests, Leaching, Runoff. 


The West German government established a na- 
tionwide program by which up to 80% of the costs 
of fertilization in forests revealing ‘new type’ (re- 
sulting from the adverse effects of acid rain and 
other air pollutants) forest damages are subsidized. 
In practice, a clear distinction is made between 
compensative and ameliorative fertilization meth- 
ods. Compensative fertilization means the applica- 
tion of Mg-containing lime (generally 3000 kg/ha) 
to neutralize further acidic deposition in forest soils 
and groundwater through leaching. The ameliora- 
tive fertilization is focused on the specific applica- 
tion of nutrients, particularly in stands with acute 
nutritional deficiencies. This is accompanied by 
means of readily soluble Mg and K fertilizers at 
application rates of 500 to 1000 kg/ha. In cases of 
insufficient P supply or for the activation of micro- 
bial decomposer chains in organic top soil hori- 
zons, P fertilizers are used. For ameliorative fertil- 
ization, foliar and soil analyses are recommended 
as a sound basis for fertilizer selection. In many 
cases, particularly in the states of Bavaria and 
Baden-Wurttemberg, Mg-containing lime in com- 
bination with fast soluble Mg and/or K (P) fertiliz- 
ers are applied. Between 1984 and 1987, approxi- 
mately 400,000 ha of ‘new type’ forest damage 
areas have been limed and/or fertilized in West 
Germany. As positive as the application of lime 
and/or fertilizers appears to be, there exist some 
potential risks and limitations of these practices 
with regard to restabilization and revitilization of 
declining forest stands. (Miller-PTT) 
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CHANGES IN THE FISH COMMUNITY OF A 
LIMED LAKE NEAR SUDBURY, ONTARIO: 
EFFECTS OF CHEMICAL NEUTRALIZATION 
OR REDUCED ATMOSPHERIC DEPOSITION 
OF ACIDS, 

J. M. Gunn, M. J. McMurtry, J. M. Casselman, W. 
Keller, and M. J. Powell. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 113-136, September-October 1988. 6 fig, 
7 tab. 
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ogy, *Water pollution effects, *Fish populations, 
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Nelson Lake, a moderately acidic (pH 5.7), metal- 
contaminated (22 microg/L Cu, 18 microg/L Zn) 
lake, 28 km from the smelters at Sudbury, had a 
degraded fish community in the early 1970s, with 
lake trout scarce, smallmouth bass extinct, and the 
littoral zone dominated by the acid-tolerant yellow 
perch. Liming of the lake in 1975-76 increased pH 
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to 6.4, and decreased metal concentrations. Chemi- 
cal conditions remained relatively stable in the 10 
year period following base addition. Initially, it 
appeared that neutralization produced dramatic 
changes in the resident fish community: (1) yellow 
perch abundance declined rapidly after neutraliza- 
tion, (2) lake trout abundance increased to the 
extant that 3.26 kg/ha were caught in the winter of 
1980, and (3) reintroduced smallmouth bass repro- 
duced and established a large population. Howev- 
er, these changes in the fish community can not be 
directly attributed to liming, as water quality and 
the sports fisheries of an unlimed nearby lake also 
improved. Reduced emissions from Sudbury smelt- 
ers were responsible for improvements in the un- 
treated lake. Recovery of the lake trout population 
in Nelson Lake appears to have begun prior to 
liming. Of the lake trout sampled during the 1980 
winter fishery, 65.8% were present prior to the 
chemical treatment. Predation by lake trout was 
the likely cause of the perch decline. These results 
suggest that chemical conditions producing popu- 
lation level responses in fish have abrupt thresh- 
olds and that neutralization of lakes above these 
thresholds may not produce distinguishable effects. 
(Author’s abstract) 
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DOSE-RESPONSE RELATIONSHIPS FOR 
THE ADDITION OF LIMESTONE TO LAKES 
AND PONDS IN THE NORTHEASTERN 
UNITED STATES, 

T. B. Adams, and R. W. Brocksen. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 137-163, September-October 1988. 6 tab. 


Descriptors: *Water pollution treatment, *Acid 
rain effects, *Limnology, *Lake restoration, 
*Liming, *Ponds, *United States, *Model studies, 
Calcium carbonate, Acidic waters. 


A titration-based model (De-Acid) was used to 
predict treatment dose and times for reacidification 
for CaCO3-treated lakes in the Living Lakes Inc. 
aquatic liming program. Water quality constituents 
(pH, acid neutralizing capacity, and Ca) were used 
to measure the effectiveness of the dosing model 
and reacidification rates. Beginning in June 1986, 
data from 22 lakes or ponds in 5 northeast states 
were collected. With few exceptions, pH and acid 
neutralizing capacity values ranged from 4.5 to 6.5 
and -30 to +65 microeq/L, respectively, in un- 
treated sites and 6.5 to 7.8 and 120 to 300 microeq/ 
L, respectively, in sites approximately 30 days after 
treatment. Changes in Ca concentration levels 
have been used to evaluate the utility of the dose 
model for treatment of both inland and coastal 
waters. For coastal, seepage lakes application of a 
single-box mass transfer model to observed post- 
liming changes in acid neutralizing capacity and 
Ca adequately simulated lake response. (Author’s 
abstract) 
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LIMING OF LAKES, RIVERS AND CATCH- 
MENTS IN NORWAY, 

B. O. Rosseland, and A. Hindar. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 165-188, September-October 1988. 11 
fig, 1 tab. 


Descriptors: *Water pollution treatment, *Acid 
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Hovwvatn, Audna River. 


Chemical and biological responses to operational 
lime treatment of a lake, a river, and a catchment 
in Norway are reported. Lake Store Hovvatn was 
limed in 1981 and successfully stocked with brown 
trout. Before reliming in 1987, fish growth had 
ceased, but increased post liming. The River 
Audna was continuously limed since 1985. Sea 
trout fisheries improved and the stocking of Atlan- 
tic salmon smelts at the mouth of the river in 1986 
resulted in the return of spawners. Liming the 
entire terrestrial catchment to the pond Tjonn- 
strond in 1983 by helicopter was also successful; 
stocked brown trout survived. (Author's abstract) 
W89-07888 
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LAKE LIMING IN DIFFERENT TYPES OF 
ACID LAKES USING VARIOUS TYPES OF 
CALCITE POWDERS AND METHODS, 

H. Sverdrup, and P. Warfvinge. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 189-222, September-October 1988. 10 
fig, 4 tab. 
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Results from experiments in 14 Swedish lakes show 
that instant dissolution efficiency of calcite powder 
increases with finer particles, and that initial disso- 
lution efficiency decreases with increased dose. 
The Sverdrup model predicts, and the results 
show, that the dissolution efficiency is dependent 
on pH, dose, depth and grinding. Dry application 
can reduce the dissolution efficiency by 40% in 
relation to a well slurried application. Experiments 
in two lakes indicate that residual calcite on the 
lake bottom cannot accomplish bulk neutralization 
of the lake, even if substantial effects on the mi- 
croenvironment around the calcite and the reacidi- 
fication time can be seen. Bioassays with Atlantic 
salmon indicate that fish mortality due to Al toxici- 
ty is greatly reduced when the Ca concentration 
exceeds 3.5 mg/L. The results show that the pH 
and alkalinity in almost any acidified lake can be 
established and maintained by liming at levels 
where fish populations can be sustained by natural 
reproduction. (Author’s abstract) 
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EFFECTS OF LAKE LIMING ON PHYTO- 


PLANKTON PRODUCTION IN ACIDIC ADI- 
RONDACK LAKES, 

P. A. Bukaveckas. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
ge 1-4, p 223-240, September-October 1988. 3 fig, 
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Phytoplankton community characteristics were 
monitored prior to and following CaCO3 addition 
to small, highly acidic lakes (Cranberry Pond and 
Woods Lake) and one larger, less acidic lake (L. 
Simon Pond). Data were also collected from a 
control site (Dart’s Lake) exhibiting chemical char- 
acteristics similar to the pre-treatment conditions 
observed at the experimental sites. In the two 
small, most acidic lakes, base addition was associat- 
ed with higher chlorophyll levels during the first 
summer following treatment. Woods Lake was 
maintained at a circumneutral pH for 3 years and 
exhibited increased phytoplankton abundance 
throughout the post-treatment period. In contrast, 
Cranberry Pond re-acidified within | year follow- 
ing based addition. Reacidification was accom- 
plished by a decrease in lake chlorophyll levels to 
pre-treatment levels. At the larger, less acidic lake 
(L. Simon Pond), liming was associated with lower 
chlorophyll levels during the first summer after 
treatment. Reductions in chlorophyll levels at L. 
Simon Pond reflect the abse.ice of the spring phy- 
toplankton peak and a decrease in phytoplankton 
growth below the depth of the thermocline. At 
Cranberry Pond, annual differences in phytoplank- 
ton production did not correspond to changes in 
lake acidity and phytoplankton abundance. Pro- 
ductivity in Woods Lake exhibited an increasing 
trend during the 3 years following treatment. In- 
terpretation of treatment effects on productivity 
was confounded by high between-year variability 
at the control site. (Author's abstract) 
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EVALUATION OF NEW YORK STATE LAKE 
LIMING DATA AND THE APPLICATION OF 
MODELS FROM SCANDINAVIAN LAKES TO 
ADIRONDACK LAKES, 

S. P. Gloss, C. L. Schofield, and R. E. Sherman. 
Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
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D-X0581. 


Descriptors: *Acid rain effects, *Water pollution 
treatment, *Liming, *Limnology, *New York, 
*Lake restoration, *Model studies, *Scandinavia, 
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Limestone dissolution efficiencies and reacidifica- 
tion rates observed in ten small Adirondack Moun- 
tain lakes, treated in 1983 and 1984 as part of the 
Extensive Liming Study (ELS), were compared 
with Scandinavian model predictions of dissolution 
and reacidification. The standard deviation of pre- 
dicted initial dissolution was 15.4% of the ob- 
served fraction of limestone dissolved. Model pre- 
dictions of dissolution for the Scandinavian lakes 
were similarly within 8 to 14% of observed values. 
Further analysis of the ELS data indicated that, of 
the dissolution model parameters, dose rate alone 
was the best predictor of initial dissolution efficien- 
cy. Dissolution rates declined exponentially with 
time to undetectable levels within 2 to 3 years 
following treatment. Total limestone dissolution 
efficiencies were in the range of 17 to 59% for the 
ELS lakes, which are comparable to levels ob- 
served in Scandinavian treatments with similar 
limestone materials (26 to 64%.) Analysis of data 
from other Adirondack lakes limed by private 

roups and the New York State Department of 
fevbonaened Conservation for fisheries manage- 
ment programs, yielded similar estimates of disso- 
lution efficiency for calcite based materials. How- 
ever, some of these lakes treated with slaked lime, 
exhibited initial dissolution efficiencies approach- 
ing 100%. The simple two box dilution model of 
reacidification satisfactorily predicted Ca loss rates 
in the ELS lakes, indicating the importance of 
hydrology as a factor controlling reacidification 
rates in these small, limed lakes. For the ELS 
lakes, the ratio of watershed area/lake volume 
satisfactorily predicted Ca loss rates and this sim- 
plified empirical model was applied to other Adi- 
rondack lakes where inadequate water chemistry 
and hydrologic data were available to use the 
dilution model. Limed Adirondack lakes with 
mean water retention times less than 4 months re- 
acidified within 1 year after treatment. Given the 
preponderance of acidified lakes in the Adirondack 
region with retention times less than this threshold 
value of 4 months, simple whole lake liming prac- 
tices would not be adequate for maintaining water 
quality suitable for the support of viable fish popu- 
lations in these lakes. (Author’s abstract) 
W89-07891 


DIFFERENCES IN PRE- AND POST-TREAT- 
MENT WATER QUALITIES FOR TWENTY 
LIMED LAKES, 

M. D. Marcus. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 279-291, September-October 1988. 5 tab. 


Descriptors: *Water pollution treatment, *Liming, 
*Acid rain effects, *Limnology, *Water quality, 
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Data analyses for the pre- and post-treatment 
levels for 22 analytes from 20 lakes suggest that 
liming will, in general, increase water levels of acid 
neutralizing capacity, Ca, pH, dissolved inorganic 
carbon, conductivity, as well as possibly NO3 and 
total nitrogen, and will decrease concentrations of 
many metals, including Al, Zn, and possibly Pb. 
Acid neutralizing capacity was the single analyte 
that best characterized pre- and post-treatment dif- 
ferences in these samples. The metal data from 
these lakes are equivocal due to the fact the most 
of the unlimed lakes in this study were only mildly 
acidic prior to liming and concentrations for many 
metals were near detection limits. Comparison of 
pre- and post-treatment water quality conditions in 
these lakes indicates that liming was successful in 
improving water quality conditions for fisheries. 
(Author’s abstract) 
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EVALUATION OF LIMING OPERATIONS 
THROUGH COST-BENEFIT ANALYSIS, 


P. L. Riely, and D. B. Rockland. 
Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 293-328, September-October 1988. 
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A methodology for assessing the benefits and costs 
of liming acidified waters is presented. Public deci- 
sion-makers generally have to choose among a 
variety of projects for public investment. Benefit- 
cost analysis offers one set of tools to assist the 
decision maker by providing the decision-maker to 
provide him or her with an understanding of 
whether a liming project is justified from an eco- 
nomic perspective. The rudiments of benefit-cost 
analysis are first derived with a particular attention 
paid to issues such as accounting stance, discount- 
ing, non-market benefit estimation and computa- 
tion of applicable economic costs. Detailed infor- 
mation on the costs associated with liming acidi- 
fied waters and the appropriate methods by which 
benefits are to be computed are also presented. A 
hypothetical example is provided to assist in under- 
standing the application of benefit-cost analysis. 
Available data sources for future analyses are de- 
scribed for seven states (Maine, Michigan, Minne- 
sota, New Hampshire, New York, Pennsylvania, 
and West Virginia) and the federal government. 
(Author’s abstract) 
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EFFECTS OF LIMING ON WATER QUALITY 
OF TWO STREAMS IN WEST VIRGINIA, 

T. L. Ivahnenko, J. J. Renton, and H. W. Rauch. 
Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 331-357, September-October 1988. 11 
fig, 4 tab. 
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*Acid rain effects, *Water quality, *Streams, 
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In an effort to improve the fisheries potential of 
many West Virginia mountain streams by increas- 
ing the alkalinity and pH, the West Virginia De- 
partment of Natural Resources conducted research 
into the feasibility of a point source limestone 
application technique. This research was to pro- 
vide data that would assist in the design of future 
projects and the selection of appropriate methodol- 
ogy. Thirteen metric tons and 33.3 tons of 0.64 cm 
crusher run ground limestone aggregate were ap- 
plied as a single deposition to Crouch and Yokum 
Runs, respectively. Limestone was applied to 
Crouch Run a year prior to treatment of Yokum 
Run. The point source treatment produced dis- 
charge dependent changes in the downstream 
water chemistry. The pH increased from an aver- 
age of 4.73 above the application point to 5.70 
below. At high stream discharges, the pH dropped, 
but never to the pretreatment background level. 
Increases in Ca concentrations and acid neutraliz- 
ing capacity were also observed downstream of 
the limestone application site. Sediment analysis 
was performed to determine the calcite concentra- 
tion within the stream bed by both an instrumental 
technique (x-ray fluorescence) and an HCl leach 
technique to indicate the extent of downstream 
movement and distribution of limestone. The anal- 
ysis showed both a limited downstream transport 
and a variable spread of limestone across the 
stream channel. The x-ray fluorescence and wet 
laboratory methods of quantifying the calcite con- 
tent of the sediments were compared. Although 
statistical analysis indicated a difference in preci- 
sion between the x-ray fluorescence and HCI leach 
methods, the acid leach method can be considered 
an economical alternative to x-ray fluorescence. 
(Author’s abstract) 
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EFFECTS OF STREAM LIMING ON WATER 
CHEMISTRY AND ANADROMOUS YELLOW 
PERCH SPAWNING SUCCESS IN TWO MARY- 
LAND COASTAL PLAIN STREAMS, 

A. Janicki, and H. S. Greening. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 


No. 1-4, p 359-383, September-October 1988. 8 fig, 
4 tab. 
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Automated stream dosers that deliver a wet slurry 
of calcite were installed in 1987 on two Maryland 
Coastal Plain streams subject to acidic pulses 
during rainstorms to evaluate the use of stream 
liming technology to maintain suitable water qual- 
ity for early life stages of anadromous fish. Results 
of water quality sampling during baseflow condi- 
tions and hydrologic events indicated that signifi- 
cant changes in water chemistry occurred at the 
upstream (untreated) site during elevated flows in 
each stream. Observed responses in stream chemis- 
try during the events included declines in pH, acid 
neutralizing capacity, and Ca, and increases in 
monomeric Al concentrations. With the addition of 
calcite, stream chemistry conditions at the down- 
stream (treated) sites during each event were simi- 
lar to those observed during baseflow. In situ 
bioassay experiments indicated that survival of 
yellow perch eggs and newly hatched larvae may 
be enhanced by stream liming. (Author’s abstract) 
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LOCH FLEET AND OTHER CATCHMENT 
LIMING PROGRAMS, 

D. J. A. Brown. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 409-415, September-October 1988. 1 fig. 


Descriptors: *Water pollution treatment, *Liming, 
*Acid rain effects, *Catchment areas, *Acidic 
water, Streams, Fisheries, Lake restoration, Water- 
sheds. 


The circumstances under which catchment liming 
is an advisable economic alternative to direct 
water liming are described, as are research and 
operational experiences of catchment liming, draw- 
ing mainly in the Loch Fleet Project results and 
other European data. The arguments for and 
against catchment liming as a means of asm 4 
acidified aquatic habitats are presented. Althoug! 
there are only two examples in the published litera- 
ture of catchment liming having been successfully 
employed to mitigate lake water acidity, there are 
a few other instances where acid streams have 
been treated in this way. Provided the rate of 
application is sufficient, and the treated area is 
large enough, it appears that application of lime- 
stone to the land can be a satisfactory way of 
making acid waters chemically acceptable to fish. 
Although the economics remain to be worked out 
in detail, there are instances when catchment 
liming tuay represent the only viable choice. It is 
concluded that there are conditions (such as lakes 
with short retention times and/or where stream 
spawning fish are involved) where catchment 
liming is a sensible option. It may not be possible to 
apply limestone in sufficient quantities to catch- 
ments without some adverse effects on the aci- 
dophilus terrestrial vegetation, but limited experi- 
ence suggests that this need not be extensive. 
(Miller-PTT) 

W89-07897 


HYDROCHEMICAL BUDGET CALCULA- 
TIONS FOR PARTS OF THE LOCH FLEET 
CATCHMENT BEFORE AND AFTER WATER- 
SHED LIMING, 

T. R. K. Dalziel, M. V. Proctor, and A. Dickson. 
Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 417-434, September-October 1988. 5 fig, 
4 tab. 


Descriptors: *Water pollution treatment, *Lock 
Fleet, *Liming, *Acid rain effects, *Catchment 
areas, *Watersheds, *Acidic water, Hydrochemi- 
cal budget, Streams, Hydrogen ion concentration, 
Rainfall-runoff relationships, Acid rain. 


Input/output hydrochemical budgets have been 
calculated for areas within the Loch Fleet catch- 





ment, Galloway, S. W. Scotland and the U.K. 
which were limed in April 1986. Bulk precipita- 
tions inputs and streamwater outputs are dominat- 
ed by sea salt components. Calcium outputs over 
the first year post-liming increased dramatically 
and H(+) ion outputs dropped. After the second 
year post-liming, Ca outputs declined, although 
H(+) outputs have remained very low and stream- 
water pH is still circumneutral. The continuation 
of budget calculations over the next few years, 
coupled with streamwater and soil chemistry anal- 
ysis data, should allow estimates to be made of the 
duration over which 2f these land-based liming 
treatments may remain effective in acid mitigation. 
(Author’s abstract) 

W89-07898 


USE OF SIMULATION MODELS AS RE- 
SOURCE MANAGEMENT TOOLS FOR RE- 
STORING ACIDIFIED WATERS, 

J. E. Davis. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 435-454, September-October 1988. 7 fig. 


Descriptors: *Water pollution treatment, *Liming, 
*Surface waters, *Acidic water, *Model studies, 
Simulation models, Lakes, Integrated Lake-Water- 
shed Acidification model, Computer models. 


Several computer simulation models are available 
to resource managers for predicting the response 
of watersheds and adjacent surface waters to acidi- 
fication and subsequent neutralization. Some of 
these models are useful in designing and imple- 
menting liming restoration programs. The aj 
—_ and results from a recently published 
iming simulation study employing the modified 
Integrated Lake-Watershed Acidification model 
were used to illustrate the methodology for using 
simulation models to complement field research 
and operational liming programs. Also, modifica- 
tions to existing models are identified for increas- 
ing their suitability for more robust management 
yg under a wider variety of conditions in 
different regions. Mechanistic computer models 
can provide new insights into the complex process- 
es involved in surface water acidification and neu- 
tralization. Applied within an appropriate context, 
computer models can be useful for interpreting 
field data and exploring natural processes. Simula- 
tion results can help in the design and implementa- 
tion of treatment plans in the field. Likewise, field 
studies are essential for developing, verifying and 
refining computer models that are accurate predic- 
tive and analytical tools. Used in conjunction with 
— field research efforts, mechanistic models 
will continue to facilitate a better understanding of 
the complex process and potential mitigation strat- 
egies. (Miller-PTT) 

W89-07899 


EXPERIMENTAL LIMING OF WATERSHEDS: 
AN INTERNATIONAL COOPERATIVE 
EFFORT BETWEEN THE UNITED STATES 
AND WEST GERMANY, 

R. W. Brocksen, H. W. Zoettl, D. B. Porcella, R. 
F. Huettl, and K. Feger. 

Water, Air, and Soil Pollution WAPLAC, Vol. 41, 
No. 1-4, p 455-471, September-October 1988. 7 fig, 
2 tab. 


Descriptors: *Water pollution treatment, *Liming, 
*Acid rain effects, *Limnology, *Watersheds, 
*United States, *West Germany, *Soil treatment, 
Lakes, Forest management, Integrated Lake-Wa- 
tershed Acidification model, Model studies. 


An integrated, international cooperative program 
has been initiated to manipulate two watersheds. 
This will include soil liming and/or fertilization of 
two watersheds, one in New York state and an- 
other in the Black Forest of West Germany. The 
Woods Lake and Schluchsee Watershed experi- 
mental studies had similar objectives, approaches 
and techniques. Although the experimental design 
was similar, there are two significant differences in 
the projects: (1) purpose of treatment, and (2) 
geographic factors that will make the results more 
interesting and allow a broader application of the 
results. The purpose of the West German Water- 
shed study was to evaluate terrestrial treatment in 
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terms of its ability to restore optimum function to 
managed forests. The effects of the treatment on 
aquatic ecosystems was but a secondary priority. 
The purpose of the U.S. study was directed at an 
aquatic ecosystem with an analysis of terrestrial 
effects of somewhat lesser importance. The differ- 
ent purposes affect the quantity and composition of 
the treatment. Geographic and climatic differences 
will also affect the projects’ results. Integration of 
the two projects comes largely from application of 
the Integrated Lake-Watershed Assessment Study 
model to both systems. This model simulates all of 
the important cations and anions in the watershed 
soil/water systems, allowing project scientists to 
predict the effects in advance of treatment and to 
design the study protocols to make important 
measurements. In addition, and perhaps most im- 
portant, the experiments in the two dissimilar wa- 
tersheds provide a most rigorous check of the 
model. Previous validation studies have been con- 
ducted in about 30 lakes in the U.S.; however, the 
experimental modification of the soil provides a 
much more difficult test of the model. (Miller- 


PTT) 
W89-07900 


DETERMINATION OF WATER QUALITY IN 
RESERVOIRS FROM DATA OF ON-SITE OB- 
SERVATIONS, 

For primary bibliographic entry see Field 2H. 
W89-07910 


MANIPULATION OF CHEMISTRY AND PHY- 
TOPLANKTON BY HYDROLOGICAL INTER- 
VENTION: A WHOLE LAKE EXPERIMENT IN 
THE NORTHERN NETHERLANDS, 
Limnologisch Inst., Oosterzee (Netherlands). Tjeu- 
kemeer Lab. 

H. DeHaan, H. L. Hoogveld, T. DeBoer, J. 
Voerman, and J. R. Moed. 

Freshwater Biology FWBLAB, Vol. 20, p 395- 
406, 1988. 6 fig, 5 tab, 20 ref. 


Descriptors: *Lake Negenmad, *Limnology, 
*Water quality control, *Lakes, *Phytoplankton, 
Evapotranspiration, Salinity, Humic acids, Dam 
effects, Netherlands, Population density, Compari- 
son studies. 


The small Lake Negenmad, in the nature reserve 
‘De Oude Venen’, Netherlands, was isolated from 
the canals and lakes of the Frisian lake system. Its 
chemistry and — were monitored for 1 
year (1984) before and years (1985-86) after isola- 
tion. The characteristics were compared with 
those of the adjacent Lake Veertigmad which was 
not manipulated. The hydrological intervention 
prevented the inflow of chloride-rich [Jsselmeer 
water into Lake Negenmad and made its water 
table more dependent on evapotranspiration, pre- 
cipitation and upwelling water. In comparison 
with the unmanipulated lake, Lake Negenmad 
became less saline, more humic and total dissolved 
iron concentration increased dramatically. During 
the two years of damming, no marked differences 
in the total nutrient concentrations of either lake 
were observed. However, the maximum phyto- 
plankton density in the dammed lake was half that 
in the unmanipulated lake. The lower density may 
have been caused by low phosphorous availability 
after formation of humic-iron phosphate species. 
Preventing the inflow of water from the Frisian 
lake system favored the occurrence in Lake Ne- 
genmad of flagellated species (Chrysophyceae and 
Chryptophyceae) at the expense of filamentous and 
nuisance-causing cyanobacteria (Oscillatoria, Ana- 
baena, Aphanizomenon). (Author’s abstract) 
W89-07916 


ELEVENTH CANADIAN GEOTECHNICAL 
COLLOQUIUM: CONTAMINANT MIGRA- 
TION THROUGH GROUNDWATER--THE 
ROLE OF MODELLING IN THE DESIGN OF 
BARRIERS, 

University of Western Ontario, London. Geotech- 
nical Research Centre. 

R. K. Rowe. 

Canadian Geotechnical Journal CGJOAH, Vol. 
25, = 4, p 778-798, November 1988. 19 fig, 2 tab, 
74 ref. 
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Descriptors: *Mathematical analysis, *Design cri- 
teria, *Groundwater barriers, *Waste disposal, 
*Soil contamination, *Groundwater pollution, 
Contamination, Diffusion coefficients, Leachates, 
Migration, Advection. 


The potential impact of waste disposal on ground- 
water quality is a major tion in the 
design, evaluation, and certification of waste dis- 
posal facilities. Invariably, this impact will be de- 
pendent on the effectiveness of a barrier that sepa- 
rates the water from the general groundwater 
system. The role of analysis in the evaluation and 
design of barriers is discussed. Factors considered 
include (i) the mechanisms controlling contaminant 
migration through barriers; (ii) the determination 
of diffusion and distribution coefficients; (iii) leach- 
ate mounding and the effect of clogging of leach- 
ate collection systems upon contaminant migration 
through barriers; (iv) the importance of consider- 
ing the finite mass of contaminant available for 
transport into the soil and a method of modeling 
the effect of finite mass of contaminant; and (v) 
examples of how analysis may improve the geo- 
technical engineer’s feel for the effectiveness of 
potential contaminant attenuation mechanisms in 
both glacial till deposits and fractured rock. (Au- 
thor’s abstract) 

W89-07941 


CHARACTERISTICS OF LANDFILL LEA- 
CHATES AND ALTERNATIVES FOR THEIR 
TREATMENT: A REVIEW, 

Santiago Univ. (Spain). Dept. of Chemical Engi- 
neering. 

For primary bibliographic entry see Field 5B. 
W89-07945 


IDENTIFYING VULNERABLE SURFACE 
WATER UTILITIES, 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

R. M. Clark, W. M. Grayman, R. M. Males, and R. 
Kilgore. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 2, p 60-67, February 1989. 
4 fig, 5 tab, 9 ref. 


Descriptors: *Water treatment facilities, *Water 
quality management, *Water pollution sources, 
*Industrial wastewater, *Munici; wastewater, 
*Path of pollutants, Data processing, Monitoring, 
Risk assessment, Data base management, Comput- 
ers, Mississippi River. 


This study was conducted to provide a mechanism 
and framework with which utility managers could 
analyze the effects of upstream discharges on 
source waters. Specific components of the project 
included selection, implementation, and demonstra- 
tion of a microcomputer-based commercial data 
base management system for water quality infor- 
mation; selection and demonstration of a water 
quality model to represent the movement and 
transportation of pollutants in a surface water 
source; assessment of the availability of industrial 
and municipal discharge information from govern- 
ment sources; and applications of the database 
management system, water quality monitoring, and 
data base development to the lower Mississippi 
River. (Author's abstract) 

W89-07994 


PROBLEMS OF LAKE PEIPUS-PIHKVA 
(PROBLEMY PSKOVSKO-CHUDSKOGO 
OZERA), 

Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

H. Simm. 

Eesti NSV Teaduste Akadeemia Toimetised. Bio- 
loogia ETATAW, Vol. 6, No. 2, p 105-110, 1987. 
15 ref. English summary. 


Descriptors: *Water quality management, *Lake 
Peipus, *Limnology, *Lakes, *Eutrophication, 
*Water pollution, *USSR, Nutrients, Heavy 
metals, Oil pollution, Carcinogens, Lake fisheries, 
Recreation facilities, Wastewater treatment, Eco- 
systems. 
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Group 5G—Water Quality Control 


The quality of water of Lake Pcipsi-Pihkva has 
deteriorated in recent years due to human impact. 
In order to solve the problems of this lake, a 
complex research program was established in 
which more than 20 institutions of the Estonian 
SSR participate. The main task of the research is to 
estimate the present state of the ecosystem and to 
forecast its future state taking into account the 
influence of natural factors and human activities. 
In order to achieve results it is necessary to obtain 
knowledge on the metabolism and synergism in the 
lake and its basin and the causal connections and 
regularities in the ecosystem. Measures for the 
protection of the lake are being worked out based 
on this knowledge. The main process in the lake is 
the anthropogenic eutrophication. Investigations of 
this secondary pollution and the ecological 
changes in the lake form the major part of the 
research. Research has centered on the hydrologi- 
cal, hydrochemical and hydrobiological properties 
of the lake. Special attention has been paid to the 
contents of nutrients that cause the eutrophication, 
their dynamics in the lake ecosystem and their 
loading level. The dynamics of the concentration 
of other substances - heavy metal salts, trace ele- 
ments, oil, and carcinogenic compounds - responsi- 
ble for primary pollution are also being studied. 
Measures for the protection of the fisheries, recre- 
ational facilities and water supply of Lake Peipsi- 
Pihkva are being worked out, the most important 
task being to put into operation a sewage purifica- 
tion plant. (Author’s abstract) 

W89-08005 


REMEDIAL ACTIONS UNDER VARIABILITY 
OF HYDRAULIC CONDU : 

Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

A. I. El-Kadi. 

Journal of Hydrology JHYDA7, Vol. 104, No. 1-4, 
p 327-344, December 30, 1988. 11 fig, 3 tab, 30 ref. 


Descriptors: *Hydraulic conductivity, *Stochastic 
process, *Model studies, *Dispersion, *Path of pol- 
lutants, *Cleanup, Wells, Monte Carlo method, 
Injection wells, Plumes, Water quality manage- 
ment. 


Recent research has demonstrated the frequent 
failure of the classic dispersion equation in describ- 
ing mass transport phenomena. The general con- 
clusion is that the velocity field should be de- 
scribed in greater detail by either a deterministic or 
a stochastic approach. The stochastic approach 
was applied to evaluate selected remedial actions 
involving recovery wells. A Monte Carlo tech- 
nique was adopted in the analysis of the two cases 
considered: an injection/recovery well, and plume 
capture by a production well. Variability causes a 
dispersion-like phenomenon which affects the 


shape of oo and break-through curves. Varia- 


bility is highest where the plume advances or 
contracts. Defining effective dispersivities repre- 
senting the average stochastic results for use in 
deterministic analysis fails to recognize the impor- 
tant variability features described by stochastic 
analysis. In addition, stochastic analysis allows the 
quantification of uncertainty regarding output re- 
sults. Management decisions should be based on 
such uncertainty. (Author’s abstract) 

W89-08128 


MANAGEMENT OF WATER QUALITY IN 
SURFACE WATERS OF THE NETHERLANDS, 
Limnologisch Inst., Nieuwersluis (Netherlands). 
For primary bibliographic entry see Field 6E. 
W89-08206 


ECOLOGICAL STANDARDS TO BE USED FOR 
THE ASSESSMENT OF HYDRO-ENVIRON- 
MENTAL WATER QUALITY, 

For primary bibliographic entry see Field 5A. 
W89-08207 


MAJOR OBSTACLES TO WATER QUALITY 
MANAGEMENT: PART 1. HYDRO-SCHIZO- 
PHRENIA, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Geography. 


For primary bibliographic entry see Field 6E. 
W89-08208 


MAJOR OBSTACLES TO WATER QUALITY 
MANAGEMENT: PART 2. HYDRO-INERTIA, 
Limburg Dept. of Works, Maastricht (Nether- 
lands). 

For primary bibliographic entry see Field 6E. 
W89-08209 


INTEGRATED WATER QUALITY- AND 
WATER QUANTITY MODEL AS A TOOL FOR 
WATER MANAGEMENT: APPLICATION TO 
THE PROVINCE OF FRIESLAND, THE NETH- 
ERLANDS, 

Waterloopkundig Lab. te Delft (Netherlands). 
Water Resources and Environment Div. 

For primary bibliographic entry see Field 6B. 
W89-08210 


CRITERIA FOR THE BIOLOGICAL EVALUA- 
TION OF LAKES FROM A NATURE CONSER- 
VATION VIEWPOINT, 

Jonkoping Regional Administration (Sweden). 

For primary bibliographic entry see Field 2H. 
W89-08212 


WATER RESOURCE MANAGEMENT IN 
SWEDEN, 

National Swedish Environment Protection Board, 
Solna. Research Dept. 

For primary bibliographic entry see Field 7A. 
W89-08213 


SEDIMENTATION PONDS AS THE WATER 
TREATMENT SYSTEM IN THE PEAT PRO- 
DUCTION AREAS AND THEIR EFFECT ON 
THE WATER QUALITY AND PLANKTON 
COMMUNITIES, 

Vapo Oy, Jyvaskyla (Finland). Research Dept. 
P. Selin, and K. Koskinen. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1564-1571, October 
1988. 3 fig, 3 tab, 12 ref. 


Descriptors: *Land drainage, *Peat, *Sedimenta- 
tion basins, *Finland, *Nonpoint pollution sources, 
*Water pollution sources, *Nutrients, Phosphorus, 
Nitrogen, Surface runoff, Performance evaluation, 
Phytoplankton, Water quality protection, Drainage 
ditches, Zooplankton, Chrysophyceae, Cryptophy- 
ceae, Flagellates, Aquatic insects. 


To decrease annual flow and the load of suspended 
solids, nutrients, and organic matter from drainage 
and farming of peatlands, sedimentation ponds 
have been used. Water quality and plankton com- 
munities in sedimentation ponds were studied in 
the peat areas of Koihnanneva, Kairineva, Jauho- 
suo, Raiskinsuo, and Porrasneva in Finland. The 
Porrasneva pond was in an area where only ditch- 
ing had been done; the other ponds were in peat 
production fields. The load of P coming from the 
ponds during the frost-free period (May-October) 
was highest, 50 kg P/sq km/yr, in Koihnanneva, 
where the annual load was about 70 kg P/sq km/ 
yr. Immediately after the ditching, the P load 
coming from Porrasneva during May-October was 
quite high, 71 kg P/sq km; by the next year the 
load during May-October was only 15 kg P/sq km 
and the value for the whole year was 33 kg P/sq 
km/yr. The yearly load of N coming from the 
nds in Koihnanneva and Kairineva was 800-1360 

g N/sq km/yr and from Raiskinsuo during the 
frost-free period was 760-1000 kg N/sq km. The N 
load after ditching in Porrasneva was 2500 kg N/ 
sq km/yr and in the second year 1400 kg N/sq km/ 
yr. The P retention capacity of the ponds generally 
was less than 20% and occasionally the concentra- 
tion in the outflow was greater than that in the 
inflow. Nitrogen content varied from a 51% de- 
crease to an increase of 20%. Generally, the pH- 
value of inflow and outflow was over 6.0. The 
phytoplankton communities in Koihnanneva con- 
sisted of 49 taxa (usually 16-30 per sample). All 
samples were very clearly dominated by one or 
two taxa. The main group was flagellates. Most of 


the biomass was Cryptophyceae and Chrysophy- 
ceae. The number of different zooplankton taxa in 
the pond of Koihnanneva or Porrasneva was very 
low and the samples usually were dominated by 
one species. The total number of taxa was 24 in 
Koihnanneva and 18 in Porrasneva. Chaoborus 
flavicans also was found in the monitored ponds. 
The poor plankton communities are accounted for 
by changes in inflow and concentration of suspend- 
ed solids. (Rochester-PTT) 

W89-08223 


CONTROL OF SEWAGE FUNGUS TO EN- 
HANCE RECREATIONAL USE OF THE 
MANAWATU RIVER, NEW ZEALAND, 
Ministry of Works and Development, Hamilton 
(New Zealand). Water Quality Centre. 

J. M. Quinn, and P. N. McFarlane. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1572-1577, October 
1988. 2 fig, 2 tab, 14 ref. 


Descriptors: *Water quality control, *Sewage 
fungus, *Dairy wastes, *Wastewater disposal, 
*New Zealand, *Biochemical oxygen demand, 
*Recreation, *Rivers, Algae, Aesthetics, Chemical 
oxygen demand, Organic compounds, Molecular 
structure, Manawatu River, Domestic wastes, 
Meat processing wastes, Swimming. 


The Manawatu River provides a recreational re- 
source for the inhabitants of Palmerston North, 
New Zealand. Wastewater discharges from the 
city’s sewage treatment plant, a dairy factory, and 
a slaughterhouse with 6 km of the city have com- 
promised this recreational value by creating a dis- 
ease risk for bathers and by promoting sewage 
fungus and algal slime growth. Reductions in 
BODS in the Manawatu River over the period 
provided an opportunity to evaluate, in a natural 
river, the effectiveness of limiting BODS to 5 g/cu 
m regardless of wastewater type as a way of pre- 
venting aesthetic degradation due to sewage 
fungus. A heterotroph abundance scale was used to 
rank the macroscopic abundance of sewage fungus 
at locations where the current velocity was opti- 
mal for growths (0.3-0.5 m/sec) and where the 
depth was 0.3-0.5 m. The heterotrophic abundance 
level (HAL) was always 0 upstream of the dis- 
charges. HALs of 4 or more were assumed to 
cause unacceptable aesthetic degradation. This was 
true at a site (B) where BODS originated from 
background sources (about 0.5 g/cu m) plus pri- 
mary, or primary and alum-flocculated, domestic 
sewage; total BODS values up 4 g/cu m were 
associated with HALs of less than 4. At two other 
sites (C and D) HALs were, with one exception, 4 
or more when the mean calculated BODS exceed- 
ed 3.0 g/sq m and the dairy discharge was suffi- 
cient to increase the river BODS5S by more than 2.0 
g/cu m at the point of discharge. The reasons for 
the apparently different BODS thresholds for de- 
velopment of aesthetically unacceptable sewage 
were further investigated by measuring the CO 
and BODS contributions of dissolved material 
passing a 0.45 micrometer filter and low molecular 
weight (MW) material passing an ‘Amicon’ YM2 
ultrafiltration membrane (nominal cutoff 1000 dal- 
tons). Dairy waste contained much greater propor- 
tions of dissolved and low MW organics than the 
other wastewater. These results and the river ob- 
servations show that limiting the average BODS to 
5 g/cu m does not prevent aesthetically unaccept- 
able sewage fungus growth. The BODS of organ- 
ics of nominal MW <1000 daltons is expected to 
be the most reliable. (Rochester-PTT) 

W89-08224 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


INFORMATION MANAGEMENT SYSTEM 
FOR IPM ALTERNATIVES TO PESTICIDES, 
Environmental Protection Agency, Washington, 
DC. Integrated Pest Management Unit. 








For primary bibliographic entry see Field 5G. 
W89-07310 


OPTIMAL POLLUTION CONTROL STRATE- 
GIES IN THE PRESENCE OF INTERACTING 
TOXICANTS, 

California Univ., San Francisco. Dept. of Pharma- 
cy. 

For primary bibliographic entry see Field 5G. 
W89-07500 


MULTICRITERION ANALYSIS OF FOREST 
WATERSHED MANAGEMENT ALTERNA- 


TIVES, 

Northern Arizona Univ., Flagstaff. School of For- 
estry. 

For primary bibliographic entry see Field 4C. 
W89-07546 


FORECAST UNCERTAINTY IN WATER 
SUPPLY RESERVOIR OPERATION, 
Montgomery (James M.), Inc., Pasadena, CA. 

For primary bibliographic entry see Field 4A. 
W89-07554 


APPROACHES TO WATER RESOURCE 
POLICY AND PLANNING IN TEXAS, 

Arizona Univ., Tucson. Dept. of Civil Engineer- 
ing. 

E. T. Smerdon, J. A. Gronouski, and J. M. 
Clarkson. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1257-1262, December 1988. 1 fig, 1 tab, 8 ref. 


Descriptors: *Planning, *Water policy, *Texas, 
*Water supply development, *Water management, 
Water law, Resources management, Institutional 
constraints, Legal aspects, Management planning, 
Social aspects, Optimization, Systems analysis. 


Texas is one of the states in which limitations in 
water supplies could severely constrain economic 
growth in certain areas. The traditional planning 
approach for addressing this problem has involved 
devising schemes for large water development 
projects, which for many years included the im- 
portation of water from other states. Now the 
attitude towards water resource management is 
changing, and it is generally agreed that better 
management of existing supplies is the preferred 
approach. Some of the changes that have recently 
occurred in Texas include attempts to streamline 
the water institutions in such a way that they 
might be more responsive to the need for more 
comprehensive management of water resources 
statewide, with greater emphasis on social and 
environmental concerns. In 1985 a Water District 
and River Authority Study Committee was author- 
ized and directed to determine if the powers of 
water districts and authorities were too great and if 
changes in their operations were needed. Also in 
1985 the governing boards of several river authori- 
ties were placed under sunset review. The study 
committee drafted six bills encompassing three 
general areas pertaining to the operation of river 
authorities and water districts. The first three bills 
related to the issues of accountability and coordi- 
nation. The remaining bills in the group would 
have given the Texas Water Commission greater 
power to enhance the overall management of the 
State’s water resources. The potential merit of ap- 
plying systems analysis methods to Texas problems 
is illustrated in a preliminary analysis of the water 
supply for the City of Houston. The Water District 
and River Authority Study Committee in Texas 
concluded that effective management of water re- 
sources does not require highly centralized institu- 
tions, so long as there is close cooperation among 
local institutions. (Geiger-PTT) 

W89-07556 


NONTRADITIONAL METHODOLOGY FOR 
FLOOD STAGE-DAMAGE CALCULATIONS, 
Oak Ridge National Lab., TN. Energy Div. 

For primary bibliographic entry see Field 2E. 
W89-07557 
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ASSESSING THE THREAT TO LIFE FROM 
DAM FAILURE, 

Bureau of Reclamation, Denver, CO. Div. of Plan- 
ning Technical Services. 

For primary bibliographic entry see Field 4A. 
W89-07562 


APPROACH TO THE SUBJECTS IN THE 
TECHNICAL REFORMATION OF WATER PU- 
RIFICATION FACILITIES, 

Shanghai Municipal Waterworks Co. (China). 

For primary bibliographic entry see Field 5F. 
W89-07566 


REVIEW OF CONTRACTUAL OPTIONS FOR 
LARGE HYDRO SCHEMES, 

Fenco Engineers, Inc., 2235 Sheppard Avenue 
East, Willowdale, Ontario M5J 5A6, Canada. 

R. Lennark. 

International Water Power and Dam Construction 
— Vol. 41, No. 2, p 33-37, February 1989. 
6 fig. 


Descriptors: *Hydroelectric Plants, *Project plan- 
ning, *Construction costs, *Contracts, Industrial 
plants, Engineering, Construction. 


For large hydroelectric projects, the time involved 
in the sequence of design, tendering, fabrication 
and construction can be very costly both to the 
owner and to the public. Over the years, many 
large process plants and manufacturing plants have 
been built using faster systems, such as turnkey, 
EPC (engineering, procurement, construction) and 
others, in preference to traditional contracting, to 
advance the date of initial operation of the plant. 
This article reviews how these methods can be 
applied to large hydroelectric projects and pro- 
vides a guideline for the selection of the most 
appropriate system in a particular case to obtain 
the best balance between conflicting priorities. 
(Author’s abstract) 

W89-07750 


IS OPTIMIZATION OPTIMISTICALLY 
BIASED, 

Case Western Reserve Univ., 
Dept. of Systems Engineering. 
B. F. Hobbs, and A. Hepenstal. 
Water Resources Research WRERAO, Vol. 25, 
No. 2, p 152-160, February 1989. 2 fig, 1 tab, 25 
ref, append. NSF grant ECE-85-52524. 


icveiand, OH. 


Descriptors: *Simulation, *Nonlinear program- 
ming, *Optimization, *Water resources planning, 
River basins, Power plants, Monte Carlo method, 
Mathematical models, Multiobjective planning. 


Does optimization systematically lead to solutions 
that appear better than they actually turn out to be 
when implemented. The answer can be yes if there 
are errors in estimating objective function coeffi- 
cients. Even if such errors are unbiased, the calcu- 
lated value of the objective function for the opti- 
mal solution will, in an expected value sense, over- 
state that solution’s true performance. This presup- 
poses that errors in the constraint set are relatively 
unimportant. The existence of such a bias is shown 
by proof; Monte Carlo simulations of two realistic 
water resources optimization problems (a multiob- 
jective basin planning problem and a nonlinear 
program for assessing alternative supply and use 
alternatives for power plants) show its significance 
for water planners. The most important implication 
is that the estimated net performance is generally 
known with more accuracy. (Author’s abstract) 
W89-07752 


FAST MULTIRESERVOIR MULTIPERIOD 
LINEAR PROGRAMING MODELS, 

Newcastle Univ. (Australia). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 4A. 
W89-07754 


EXTENDED LINEAR QUADRATIC GAUSSIAN 
CONTROL: FURTHER EXTENSIONS, 
Georgia Inst. of Tech., Atlanta. School of Civil 


Techniques Of Planning—Group 6A 


Engineering. 
For primary bibliographic entry see Field 4A. 
W89-07756 


EVALUATION OF IRRIGATION PLANNING 
DECISIONS, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 3F. 
W89-07795 


TAMPA HARBOR PROJECT: A MAJOR MON- 
ITORING SUCCESS, 

Environmental Protection Agency, Washington, 
DC. Office of Marine and Estuarine Protection. 
For primary bibliographic entry see Field 4C. 
W89-07843 


COMPUTER AS NEGOTIATOR, 

Interstate Commission on the Potomac River 

Basin, Bethesda, MD. 

D. P. Sheer, M. L. Baeck, and J. R. Wright. 

Journal of the American Water Works Association 

= Vol. 81, No. 2, p 68-73, February 1989. 
0 ref. 


Descriptors: *Negotiations, *Equitable apportion- 
ment, *Water management, *Water allocation, 
*Management planning, *Decision making, Com- 
puters, Simulation, Drought, Fisheries. 


Both computer-aided negotiation and gaming tech- 
niques are valuable analytical and negotiating tools 
for the settlement of water resources disputes. Sev- 
eral drought exercises using gaming techniques 
were undertaken. A water accounting simulation 
model was developed for both the Kansas and the 
Potomac rivers. The exercise, held in Austin, 
Texas, was for a hypothetical system, and its pur- 
pose was to introduce gaming techniques to the 
participants. The exercise involving the Potomac 
River aided in the development of the Washington 
metropolitan area water supply agreements dy 
bringing all the affected water utility operators 
together to evaluate alternative drought oper- 
ations. The exercise for the Kansas River Basin 
aided in the formation of a water district to contin- 
ue the evaluation of intrabasin water allocations. 
Computer-aided negotiation sessions held in the 
Washington metropolitan area and in California 
resulted in an increased understanding of the sys- 
tems and open negotiation among the involved 
parties. The sessions were used to reach a compro- 
mise among the utilities on facility funding. The 
California sessions aided in the settlement of fish- 
ery flow requirements on the Stanislaus River and 
served as a forum for the introduction of alterna- 
tive operating policies and additional system struc- 
tures to the Central Valley water supply system. 
(Sand-PTT) 

W89-07995 


PUBLIC INVOLVEMENT, CONFLICT MAN- 
AGEMENT: MEANS TO EQ AND SOCIAL OB- 
JECTIVES, 

Institute for Water Resources (Army), Fort Bel- 
voir, VA. 

For primary bibliographic entry see Field 6E. 
W89-08068 


EXPECTED ANNUAL DAMAGES AND UN- 
CERTAINTIES IN FLOOD FREQUENCY ESTI- 
MATION, 

Institute of Hydrology, Wallingford (England). 

N. W. Arnell. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 1, p 94- 
107, January 1989. 5 fig, 5 tab, 16 ref. 


Descriptors: *Flood damage, *Estimating, *Auto- 
mation, *Statistical methods, Flood frequency, 
Flood forecasting, Flood peak, Simulation, Com- 
puters, Errors, Probability distribution. 


The expected annual damage is the most frequently 
used index of the —_ of flooding at a site. 
However, estimates of expected annual damages 
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are very uncertain as a result of uncertainties in 
both the estimation of the flood frequency relation- 
ship from limited data and the relationships be- 
tween magnitude and os Computer simula- 
tion experiments using synthetic flood peak data 
and fixed magnitude-damage functions have shown 
that the sampling distribution of estimates of ex- 
pected annual damages is highly skewed to a 
degree depending on the form of the damage func- 
tion, and most importantly, that bias in the esti- 
mates is most closely related to error in the esti- 
mated probability at which damage begins. The 
use of expected probability leads to a very signifi- 
cant increase in Bias in the estimation of expected 
annual damages. (Author’s abstract) 

W89-08074 


WATER SUPPLY YIELD ANALYSIS FOR 
WASHINGTON METROPOLITAN AREA, 
National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

For primary bibliographic entry see Field 6D. 
W89-08169 


6B. Evaluation Process 


USE OF WATER RESOURCE INFORMATION: 
THE SECOND NATIONAL WATER ASSESS- 


MENT, 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

For primary bibliographic entry see Field 7A. 
W89-07545 


WATER PRODUCTION 

MANAGEMENT AND ECONOMICS, 

Kuwait Univ., Safat. Coll. of Engineering and Pe- 
troleum. 

For primary bibliographic entry see Field 3A. 
W89-07967 


IMPACT EVALUATION PROCEDURES: 
THEORY, PRACTICE, AND NEEDS, 

Case Western Reserve Univ., Cleveland, OH. 
Dept. of Systems Engineering. 

For primary bibliographic entry see Field 6E. 
W89-08066 


MAJOR OBSTACLES TO WATER QUALITY 
a PART 1. HYDRO-SCHIZO- 


Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Geography. 

For primary bibliographic entry see Field 6E. 
W89-08208 


MAJOR OBSTACLES TO WATER QUALITY 
MANAGEMENT: PART 2. HYDRO-INERTIA, 
Limburg Dept. of Works, Maastricht (Nether- 
lands). 

For primary bibliographic entry see Field 6E. 
W89-08209 


INTEGRATED WATER QUALITY- AND 
WATER QUANTITY MODEL AS A TOOL FOR 
WATER MANAGEMENT: APPLICATION TO 
pny PROVINCE OF FRIESLAND, THE NETH- 


LANDS, 
Waterloopkundig Lab. te Delft (Netherlands). 
Water Resources and Environment Div. 
J. J. Brinkman, S. Groot, F. J. Los, and P. 
Griffioen. 
Internationale Vereinigung fuer Theoretische und 


Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1488-1494, October 
1988. 5 fig, 9 ref. 


Descriptors: *Water quality control, *Netherlands, 
*Surface water, *Mathematical models, *Manage- 
ment planning, *Nutrient loading, Friesland, Lake 
Ijssel, Scenarios, Simulation, Phytoplankton, Bio- 
mass, Wastewater analysis. 


The Netherlands have a rather complex water 
management system consisting of a number of 


major rivers, river branches, canals, lakes, and 
ditches. There is also a complex administrative 
structure including local, regional, and national 
authorities. The province of Friesland, in the 
northern part of the country, has been used as a 
representative area for studies of eutrophication 
management through water quantity management. 
The water quality in Friesland is we ed related to 
water quantity, and the main tradeoff for the water 
m er is: (1) minimizing intake of water from 
Lake Tjssel to minimize nutrient load from the lake; 
or (2) maximizing intake of water from Lake Ijssel 
to flush channels and lakes. Three different pump- 
ing stations are available, making a combination of 
both tactics possible also. A management model 
was constructed using three submodels: (1) 
ABOPOL, which simulates the physical infrastruc- 
ture of the water management system; (2) 
DELWAQ, which calculates the behavior of 
water quality constituents; and (3) BLOOM II, 
which calculates the phytoplankton biomass based 
on phytoplankton-specific inputs as production, 
mortality, and stoichiometry, etc. The models were 
calibrated on the year 1976 and were validated on 
the year 1977; 1976 was an extremely dry year, 
whereas 1977 can be considered as average. Sce- 
nario calculations were conducted in which a 
number of water management alternatives were 
studied, —— from alternative routing of water 
to sanitation of sewage disposals and agriculture. 
The main conclusions derived from these calcula- 
tions are: flushing the water system of Friesland 
with water from Lake Ijssel decreases P and N 
concentrations and increases the Cl- concentration; 
flushing seems to have a positive effect on the shift 
from Tieaten algae towards green algae due to 
increasing residence times; and sanitation of do- 
mestic sewage disposal reduces P concentrations at 
least 75%. (Rochester-PTT) 

W89-08210 


SIMPLIFIED CLASSIFICATION OF FRESH- 
WATER BODIES IN THE WORLD, 
Rijksinstituut voor Natuurbeheer, Leersum (Neth- 
erlands). 

For primary bibliographic entry see Field 2H. 
W89-08211 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


URBAN PURCHASES OF WATER FROM 
FARMS: IS THE MARKET THE ANSWER TO 
WESTERN WATER SCARCITY, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6D. 
W89-07139 


ECONOMIC IMPACT STUDY OF PETITION 
FOR REGULATORY RELIEF FROM PHOS- 
PHORUS EFFLUENT LIMITS, CITY OF PANA, 
Blaser, Zeni and Co., Springfield, IL. 

For primary bibliographic entry see Field 5G. 
W89-07170 


INTEGRAL WATER TREATMENT PLANT 
DESIGN: OPTIMIZATION OF DESIGN PA- 
RAMETERS 


2 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental Engineering. 
For primary bibliographic entry see Field 5F. 
W89-07571 


EFFECTS OF ZN, MN, AND CO ACCUMULA- 
TION ON GROWTH AND CHEMICAL COM- 
POSITION OF FUCUS VESICULOSUS L. 
UNDER DIFFERENT TEMPERATURE AND 
SALINITY CONDITIONS, 

Slovenska Akademija Znanosti in Umetnosti, Ljub- 
lijana (Yugoslavia). Biological Inst. 

I. M. Munda, and V. Hudnik. 

PSZNI: Marine Ecology, Vol. 9, No. 3, p 213-225, 
3rd quarter, 1988. 12 fig, 1 tab, 28 ref. 


Descriptors: *Water pollution effects, *Bioaccu- 
mulation, *Algal growth, *Synergistic effects, 


*Fucus, *Heavy metals, *Temperature effects, *Sa- 
linity, *Plant growtn, Chemical composition, 
Chemical properties, Seawater, Mannitol, Protein. 


Combined effects of temperature, salinity, and 
metal enrichment (Zn, Mn, Co) on the growth rate 
and chemical composition of Fucus vesiculosus L. 
were studied in culture. Factorial combinations of 
two temperatures and three salinities were used. 
The accumulation of Zn and Mn into algal tissue 
was enhanced by dilution of the media, whereas 
Co accumulation exhibited maxima at the medium 
salinity. Zn accumulation was enhanced by tem- 
perature, while the opposite was true for Mn and 
Co. In the presence of metals the usual dilution- 
induced changes in growth activity and chemical 
composition of Fucus plants were altered, while 
responses to the temperature factor remained un- 
changed. In diluted media, growth activity and 
mannitol content decreased along with a simultane- 
ous increase in protein content. In the presence of 
Zn and Mn the mannitol content exhibited peaks at 
the medium salinity; in the presence of Co the 
dilution-induced pattern remained unchanged. Sa- 
linity-induced changes in growth and protein con- 
tent were altered in the presence of ‘ 
Maxima in growth rates were found at the medium 
salinity. Growth was higher in extremely diluted 
media than in seawater, indicating an inversion of 
responses to the salinity factor. Both the growth 
rate and mannitol content were lowest under the 
influence of Zn. (Author’s abstract) 

W89-07619 


COST ESTIMATES FOR GAC TREATMENT 
SYSTEMS, 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

For primary bibliographic entry see Field 5F. 
W89-07690 


REVENUE ANALYSIS OF A WATER METER 
SYSTEM, 
Neptune Water Meter Co., Hingham, MA. 

For primary bibliographic entry see Field 5F. 
W89-07703 


PRICING OF WATER SERVICES IN FINLAND 
AND SOME OTHER DEVELOPED COUN- 
TRIES, 

Tampere Univ. of Technology (Finland). Inst. of 
Water and Environmental Engineering. 

T. Katko. 

Aqua Fennica AQFEDI, Vol. 18, No. 1, p 61-74, 
1988. 10 fig, 5 tab, 43 ref. 


Descriptors: *Pricing, *Water rates, *Water costs, 
*Sewage rate, *Finland, Water consumption, De- 
veloped countries. 


In developed countries water pricing seems to 
have some controlling effect on water consump- 
tion. The income structure of water and sewage 
works in Finnish cities relies extensively on 
volume-based charges where the structure of rural 
municipal works is more versatile. For the last 
decade consumption charges have remained the 
same whereas effluent treatment charges have 
grown in real terms. The difference between the 
maximum and minimum volume-based charges in 
Finland is about 20-fold for water and about 10- 
fold for sewage. Unlike other public services such 
as electricity and district heating the services of 
water supply and particularly the sewage works in 
Finland are underpriced. Some comparisons on 
water pricing in OECD-countries are underpriced. 
Some comparisons on water pricing in OECD- 
countries are presented. The paper is a preliminary 
step in the analysis of water pricing experiences in 
the developed countries and their implications for 
the developing world. (Author’s abstract) 
W89-07718 


EVALUATION OF LIMING OPERATIONS 
THROUGH COST-BENEFIT ANALYSIS, 

For primary bibliographic entry see Field 5G. 
W89-07893 





COST ALLOCATION FOR ELECTRICITY AND 
WATER FOR THE UMM AL NAR WEST CO- 
GENERATION PLANT USING THE EXERGY 
ACCOUNTING METHOD, 
Water and Electricity Dept., 
Arab Emirates). 

A. El-Nashar. 

Desalination DSLNAH, Vol. 71, No. 1, p 57-71, 
January 1989. 5 fig, 3 tab, 7 ref. 


Abu Dhabi (United 


Descriptors: *United Arab Emirates, *Cogenera- 
tion plants, *Water costs, *Cost allocation, *Elec- 
tric power costs, *Desalination plants, Exergy, 
Economic evaluation. 


Available energy, now called exergy, is a property 
which measures the maximum capacity of an 
object to cause change, a capacity which exists 
because the substance is not in complete equilibri- 
um with its environment. The main aim of carrying 
out an exergy cost accounting for a cogeneration 
plant is to find the costs of the two principal 
products (electricity and water) from the entire 
plant. A cost accounting and economic analysis is 
made of a cogeneration plant producing electric 
power and desalinated water. To obtain an equita- 
ble cost allocation between electricity and water, 
cost balance equations have been written for each 
major plant component in terms of the known and 
unknown exergy costs of the different streams. The 
resulting set of linear simultaneous equations has 
been solved in association with two sets of auxilia- 
ry equations. Each set of auxiliary equations repre- 
sents specific assumptions related to the exergy 
costs of the different streams. The results are pre- 
sented as the cost of electricity and water versus 
the full cost for each set of auxiliary equations 
used. It was concluded that the use of exergy cost 
accounting is a convenient method for estimating 
the unit costs of electricity and water from cogen- 
eration plants. (Author’s abstract) 

W89-07968 


EXPECTED ANNUAL DAMAGES AND UN- 
CERTAINTIES IN FLOOD FREQUENCY ESTI- 
MATION, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 6A. 
W89-08074 


6D. Water Demand 


ESTIMATE OF SELF-SUPPLIED DOMESTIC 
WATER USE IN NEBRASKA DURING 1980, 
Geological Survey, Lincoln, NE. Water Resources 
Div. 

E. K. Steele. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4257, 
1985. 28p, 6 fig, 4 tab, 6 ref. 


Descriptors: *Water use, *Domestic water, *Ne- 
braska, Potable water, Water supply, Water re- 
sources development. 


No data base of actual measurements exists for self- 
supplied, domestic water use in Nebraska, because 
Nebraska laws do not require drilling permits, well 
registration, or — of volumes withdrawn 
from domestic wells. Self-supplied, domestic water 
use of 31,280 acre-ft in Nebraska during 1980 was 
computed from estimates of gal/day/capita use for 
each county. This represents an average of 95 gal/ 
day/capita. During 1980, county use volumes 
ranged from 30 acre-ft in Hooker and Pawnee 
Counties to 1,380 acre-ft in Douglas County, and 
Hydrologic Unit use volumes ranged from < 5 
acre-ft to 2,270 acre-ft. Natural Resources Dis- 
tricts’ (NRD) use volumes ranged from 360 acre-ft 
in Middle Niobrara NRD to 3,530 acre-feet in the 
Lower Elkhorn NRD for the same period. (Au- 
thor’s abstract) 

W89-07012 


SURVEY OF NEW MEXICO LAW REGARD- 
ING INTERRELATIONSHIP OF WATER 
QUANTITY RIGHTS AND WATER QUALITY 
CONTROLS, 


WATER RESOURCES PLANNING—Field 6 


Civerolo, Hansen and Wolf, Roe erque, NM. 
For primary bibliographic entry see Field 6E. 
W89-07137 


SOUTHWESTERN INDIAN WATER’ RE- 
SOURCES MANAGEMENT: ISSUES AND 
STRATEGIES FOR ASSURING CLEAN 
WATER, 

Bureau of Indian Affairs, Albuquerque, NM. Albu- 
querque Area Office. 

For primary bibliographic entry see Field 6E. 
W89-07138 


URBAN PURCHASES OF WATER FROM 
FARMS: IS THE MARKET THE ANSWER TO 
WESTERN WATER SCARCITY, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

S. C. Nunn. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 192-207, 17 ref. 


Descriptors: *Water demand, *Water conserva- 

tion, *Water policy, *Planning, *Public policy, 
*Resources management, *Economic aspects, *Re- 

= development, Water rates, Rural areas, 
rban areas. 


The rural public sectors, business sectors, local 
institutions and rural environments have been 
weakened in many areas by the dynamic of irriga- 
tion agribusiness, which does not return profits to 
the local community. The resolution of the prob- 
lem lies in a policy that facilitates transfers of 
water in a way that provides for a rural voice in 
the transfer decision. It is important that local 
communities have a clear idea of how the 
affected by local water use; of what their future 
local water needs are; what the water quality im- 
pacts of changes in water use are; what develop- 
ment they expect to see; what the water and other 
infrastructural needs of that development are; and 
how their fiscal situation will be affected by the 
water transfer. Also the rural communities must 
participate in the long-range, bottom-up planning 
process, since information on impacts and mitiga- 
tion can only be uncovered from the bottom. The 
state water transfer policies should require that the 
impacted communities be involved in the decision 
as to the terms, conditions and timing of transfer as 
well as the management of land, canals, and infra- 
structure owned by the importing municipality. 
Transfers of conserved water, leasebacks and con- 
tingency transfers which retain some water use and 
authority in the rural region of origin should be 
exploited as much as possible. When the market is 
used to achieve public objectives, it is important to 
realize that the market is only an allocation tool. 
Introduction of market changes when market 
forces have been stifled may result in sudden 
changes in land and water ownership that destabi- 
lize the region and stress already weak communi- 
ties. The objectives of regional water allocation 
policy must be politically defined. Political support 
for rural community involvement in the transfer 
decision and technical s —— for rural water 
planning are critical to defining the objectives of 
western water policy. (See also W89-07121) (Ham- 
mond- 

W89-07139 


STATE OF THE RIO GRANDE/RIO BRAVO: A 
STUDY OF WATER RESOURCE ISSUES 
ALONG THE TEXAS/MEXICO BORDER, 

For primary bibliographic entry see Field 6E. 
W89-07163 


NORTH DAKOTA WATERWAYS: THE PUB- 
LIC’S RIGHT OF RECREATION AND QUES- 
TIONS OF TITLE, 

For primary bibliographic entry see Field 6E. 
W89-07430 


WATER AND WILDERNESS - LAW AND POL- 
ITICS, 


Water Demand—Group 6D 


Arizona State Univ., Tempe. 
For primary bibliographic entry see Field 6E. 
W89-07431 


ENFORCEMENT OF INSTREAM FLOW: 

Sierra Club Legal Defense Fund, Inc., Washing- 
ton, DC 

For primary bibliographic entry see Field 6E. 
W89-07432 


PUBLIC’S ROLE IN THE ACQUISITION AND 
S, 


INTERPRETATION OF ‘RESTRICTED VALID- 
ITY’ IRRIGATION PERMITS IN THE SVARTA 
RIVER BASIN, SWEDEN, 

Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society 

For primary bibliographic entry see Field 3F. 
W89-07544 


WATER POLICIES FOR ENERGY DEVELOP- 


MENT, 

Utah State Univ., Logan. Dept. of Economics. 
J. E. Keith, and R. Narayanan. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1247-1256, 4 fig, 5 tab, 26 ref. 


Descriptors: *Water policy, *Water allocation, 

*Water resources development, *Water transfer, 

*Model studies, Public policy, Water rights, Water 

storage, Institutional constraints, Mathematical 

models, Water law, Water quality, Hydroelectric 
wer, Colorado River Basin, Yellowstone River 
in. 


Programming models were used to study water 
allocations between existing users, primarily irri- 
gated agriculture, and developing energy indus- 
tries in the Yellowstone River, Colorado River 
system, and the Great Basin drainages. Results 
indicated that water availability is not a serious 
general physical constraint on the development of 
energy resources, so long as public institutions do 
not hinder the exchange of water rights in markets. 
Energy development will cause limited impacts on 
other water-using sectors, principally agriculture. 
There appears to be little reason to develop large- 
scale water storage facilities, even during periods 
of reduced water production. Water storage devel- 
opments seem to be necessary only when institu- 
tional constraints severely restrict water rights, 
markets, and transfers. (Author’s abstract) 
W89-07555 


TRENDS IN 
RICULTURE: 
TIONS, 
South Dakota State Univ., Brookings. Dept. of 
Economics. 

D. R. Franklin, and R. Narayanan. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1289-1294, December 1988. 2 tab, 20 ref. 


STATES AG- 


UNITED 
IRRIGATION ORGANIZA- 


Descriptors: *Irrigation districts, *Water alloca- 
tion, *Water transfer, *Western United States, 
*Water use, Water demand, Water law, Irrigation 
programs, Water management. 


From 1940 to 1978, irrigated acreage in the West- 
ern United States increased by over 150%, irrigat- 
ed acres per farm increased by 204%, and the 
number of irri rrigation organizations grew by 31%. 
Understanding the factors affecting these trends (in 
the structure of irrigated agriculture) is the key to 
formulating policies for efficient allocation and 
transfer of water in the west. Four variables that 
impact the composition of irrigation organizations 
are farm size changes, organizational efficiency, 
intersectoral competition for water, and govern- 
mental policies. The conclusions show that from 
1940 to 1978, the total number of irrigated farms 
and organizations declined, and the average farm 
size increased, and larger management oriented 
organizations such as districts and U.S. Bureau of 
Reclamation have become more prevalent. With 
respect to total quantities of water delivered, dis- 
tricts have increased over 50% since the 1959 
Census and over 100% since the 1950 Census, 
while unincorporated mutuals have declined by 
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approximately 20%. Future organizational struc- 
ture tends to be moving in the direction of more 
management control as opposed to user control. 
Changes in water use, delivery, investment, trans- 
fers, and laws will continue to change the structure 
of irrigation organizations and institutions in the 
west. (Author's abstract) 

W89-07560 


ACCELERATING RATE OF DIFFICULTY OF 
EXPANSION TO MEET SAN FRANCISCO’S 
WATER DEMANDS, 

San Francisco Water Dept., Millbrea, CA. 

For primary bibliographic entry see Field 5F. 
W89-07702 


DEMAND FORECASTING: 
SAN FRANCISCO, 

Water Resources Associates, Lafayette, CA. 

R. C. Metzner. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 2, p 56-59, February 1989. 
7 fig, 2 tab, 2 ref. 


A MODEL FOR 


Descriptors: *San Francisco, *Water demand, 
*Water use, *Water users, *Forecasting, *Mathe- 
matical models, Projections, Regression analysis, 
Computer programs, Correlation coefficient. 


Multiple regression techniques were used to ana- 
lyze past water use by customer class in San Fran- 
cisco. Explanatory variables for which historical 
data and projections exist were identified. Values 
of past water use calculated from the regression 
models compare closely to the actual water use. 
The correlation coefficient ranged from 0.99 for 
commercial and multifamily water use to 0.84 for 
governmental water use. The correlation coeffi- 
cient for a single model for total water use was 
0.99. Water demands were forecasted at 5-year 
intervals to 2005. Regression analysis appears to be 
an appropriate technique for forecasting water de- 
mands. Commercially available software for a per- 
sonal computer makes the application of regression 
analysis relatively simple. The use of regression 
models with rational explanatory variables pro- 
vides flexibility in forecasting water demand (e.g. 
forecasts can be developed for dry or normal 
weather conditions). (Sand-PTT) 

W89-07993 


LAKE PEIPSI: A SOURCE OF WATER 
SUPPLY FOR NORTH ESTONIA (PEIPSI 
JARV POHSA-EEST: VEEALLIKANA), 
Akademiya Nauk Estonskoi SSR, Tallinn. 

For primary bibliographic entry see Field 2H. 
'W89-08007 


WATER REQUIREMENTS VERSUS WATER 
AVAILABILITY IN SAUDI ARABIA, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Civil Engineering. 

O. S. Abu Rizaiza, and M. N. Allam. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 1, p 64-74, 
January 1989. 5 fig, 8 tab, 5 ref. 


Descriptors: *Saudi Arabia, *Water supply, 
*Water demand, Available water, Water require- 
ments, Desalination, Water reuse, Water supply 
developments, Groundwater, Planning, Projec- 
tions. 


Water demand in the Kingdom of Saudi Arabia has 
increased from 1,750 million cu m in 1975 to more 
than 9,600 million cu m in 1985, a five-fold increase 
in 10 years. At the same time, increase on the 
supply side through water recycling and seawater 
desalination has been from around 18 to 605 mil- 
lion cu m during the same period. The develop- 
ment of these additional water supplies has been, 
however, far short of the increase in water 
demand, with groundwater making up the differ- 
ence. This paper examines the above problem from 
the viewpoint of supply-demand balance. First, the 
paper assesses the surface and groundwater re- 
sources of the Kingdom, and the present as well as 
the future conditions of seawater desalination and 
water cycling. The water demands of the various 


use sectors are given, followed by projections of 
future water demands. The third phase compares 
the water supply-demand situation under present 
and future conditions. From this comparison, it 
was evident that unless there is a change in the 
current water use practices, groundwater, the 
major water resource of the Kingdom, will be 
mined in a few decades and the extent that its 
usefulness may be severely diminished as a re- 
source. When this develops, a severe water crisis 
will occur. The crisis can be reduced in severity, 
or averted, by taking the needed steps to bring into 
balance the annual water use with annual water 
supply. (Author’s abstract) 

W89-08072 


WATER SUPPLY YIELD ANALYSIS FOR 
WASHINGTON METROPOLITAN AREA, 
National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

J. A. Smith. 

Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 115, No. 2, p 230-242, March 
1989. 3 fig, 2 tab, 12 ref, 2 append. U.S. Geological 
Survey Grant 14-08-0001-G-1145. 


Descriptors: *Model studies, *Metropolitan water 
management, *Water allocation, *Water convey- 
ance, *Washington D.C., *Water demand, *Water 
supply, *Future planning, *Optimal yield, *Statisti- 
cal models, *Urban areas, *Water yield, Water 
yield improvement, Urban hydrology, Human 
populations. 


The Washington D.C. Metropolitan Area (WMA) 
has experienced rapid population growth in the 
1980s. Water supply yield analysis techniques were 
developed to assess adequacy of the current WMA 
water supply system to meet escalating future de- 
mands for water. In the statistical model develo 
for analyzing water supply yield, ‘annual yield’ is a 
random variable representing the maximum yield 
the water supply system can provide in a given 
year. Randomness in annual yield may be attrib- 
uted solely to randomness in suppiy or to random- 
ness in both supply and demand. Annual yield 
random variables are dependent on the operating 
rules used for the two upstream reservoirs that 
serve the WMA. The dependence is simple be- 
cause the operating rules are completely specified 
by past streamflow and two ‘operating parameters.’ 
The operating parameters are chosen to maximize 
specified attributes of the annual yield distribution, 
represented by the ‘weighted yield.’ The sum of 
the historic yield values of the individual compo- 
nents of the WMA water supply system is 482 
mgd, a value dangerously close to current mean 
water use. Historic yield values for the joint 
system yield models exceed 700 mgd, indicating 
that the current water supply system is quite reli- 
able. (Author’s abstract) 

W89-08 169 


6E. Water Law and Institutions 


FEDERAL GROUND WATER QUALITY PRO- 
TECTION PROGRAMS, 

Environmental Protection Agency, Dallas, TX. 
Water Management Div. 

For primary bicliographic entry see Field 5G. 
W89-07122 


HISTORICAL OVERVIEW OF NEW MEXICO 
GROUND WATER QUALITY PROTECTION 
PROGRAMS, 
New Mexico 
Agency, Santa Fe. 
For primary bibliographic entry see Field 5G. 
W89-07124 


Environmental Improvement 


ARIZONA ENVIRONMENTAL WATER QUAL- 
ITY ACT OF 1986, 

Arizona House of Representatives, Phoenix. 

L. Hawke. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
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NM, February 1988. pp 67-71. 


Descriptors: *Arizona, *Water law, *Water quality 
control, *Groundwater quality, *Water pollution 
control, Environmental effects, Water pollution ef- 
fects, Aquifers, *Pesticides, Pollutants, Legal as- 
pects, Vadose water, Legislation. 


The Environmental Quality Act (HB 2518) of Ari- 
zona establishes an aquifer protection permit pro- 
gram, with permits required for any discharge of a 
pollutant to the land or vadose zone in such a 
manner that there is reasonable probability it will 
reach an aquifer. There are specific categories of 
activities for which a permit is expressly required 
and there are also specific exemptions. In addition, 
general permits can be issued for certain classes of 
activities, including agriculture, urban runoff and 
small septic systems. Enforcement of the act is 
through administration orders, injunctions, civil 
penalties of up to $25,000 per day, and felony 
penalties for knowing or negligent violations. 
There is also a citizen suit provision, allowing for 
any person tc file a lawsuit against any other 
person or the state, for violations of standards, 
permits, discharge limits, orders, or rules. Article 6 
of the act deals with the regulation of the ground- 
water impacts of pesticides. The Department of 
Environmental Quality, in consultation with the 
Department of Water Resources and the Commis- 
sion of Agriculture and Horticulture, has estab- 
lished specific pesticide numeric values and a 
groundwater protection list and enforcement pro- 
visions. The groundwater protection list includes 
pesticides which have the potential to pollute 
groundwater. Any pesticide that is applied to or 
injected into the soil by ground-based application 
equipment or by chemigration must be regulated. 
Regulation is also required of pesticides with labels 

uiring or recommending that the application be 
followed within 72 hours by flood or furrow irri- 
gation. The act further provides for buffer zones 
around schools, day care centers, health care facili- 
ties and residences. The distance depends on the 
type of application (ground or air), the form in 
which the pesticide is applied (liquid or dust) and 
whether it is odoriferous. The act also requires the 
designation of pesticide management areas near 
urban sites or where there has been a public com- 
plaint; and an integrated pest management pro- 
gram. (See also W89-07121) (Hammond-PTT) 
W89-07127 


BUREAU OF RECLAMATION’S HIGH PLAINS 
STATES GROUNDWATER RECHARGE DEM- 
ONSTRATION PROGRAM, 

Bureau of Reclamation, Denver, CO. 

For primary bibliographic entry see Field 4B. 
W89-07128 


NEW MEXICO GROUND WATER QUALITY 
PROTECTION STRATEGY, 
New Mexico’ Environmental 
Agency, Santa Fe. 

For primary bibliographic entry see Field 5G. 
W89-07133 


Improvement 


OIL CONSERVATION DIVISION PROGRAM 
FOR GROUND WATER PROTECTION, 

New Mexico Oil Conservation Div., Santa Fe. 
For primary bibliographic entry see Field 5G. 
W89-07134 


STATE WATER STRATEGIES FOR THE 
FUTURE, 


New Mexico Energy and Minerals Dept., Santa 
Fe. 

For primary bibliographic entry see Field 3D. 
W89-07135 


EFFECTS OF THE CLEAN WATER ACT ON 
INDIAN LANDS, 

Civerolo, Hansen and Wolf, Albuquerque, NM. 
J. F. Stein. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 





Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 163-165. 


Descriptors: *New Mexico, *Indian lands, *Water 
law, *Water demand, *Federal jurisdiction, *Regu- 
lations, *Governmental interrelations, *Water 
quality control, State jurisdiction, Legal aspects, 
Wastewater disposal. 


The federal Clean Water Act expresses congres- 
sional intent on eliminating water pollution 
through the use of effluent limitations im on 
entities which discharge into the navigable waters 
of the United States. These limitations are imposed 
by means of National Pollutant Discharge Elimina- 
tion System permits which are issued by the Envi- 
ronmental Protection Agency or the states. Those 
entities needing to use waters for waste distribution 
must seek and obtain a permit to discharge that 
waste, with quality and quantity of the discharge 
regulated. A major issue is the promulgation of 
stream standards by the various Indian tribes for 
the water running through their borders. By set- 
ting stream standards higher than or at variance 
with established state stream standards, the tribes 
could impact the holders of permits upstream from 
their reservations. The problem is potentially sig- 
nificant for New Mexico as 9.4% of the land is 
under Indian ownership on more than 20 Indian 
reservations. The chief concern centers on the Rio 
Grande and its tributaries. The state and nine 
Indian tribes could establish water quality stand- 
ards on portions of the 465-mile main stream of the 
river. Many of these tribes are strategically located 
adjacent to municipalities with wastewater treat- 
ment plants. These include Albuquerque, Santa Fe, 
and Los Alamos. When tributaries are included, an 
additional ten Indian tribes and two Navajo chap- 
ters could affect the Rio Grande system as well as 
the San Juan River, the Rio San Jose, the Jemez 
and the Pojaque. The amendment to the Clean 
Water Act, Section 518, makes some provisions for 
dealing with potential conflicts. It provides that 
the administrator, in promulgating regulations to 
determine how the Indian tribes shall be treated as 
states, shall consult affected states sharing common 
water bodies with Indian tribes and provide a 
mechanism for the resolution of any unreasonable 
consequences that may arise as a result of differing 
water quality standards set by the state and the 
tribes on common bodies of water. An informal 
dispute resolving mechanism is under consider- 
ation. It would involve the resolution of disputes 
by the regional administrator. In the event of an 
impasse, resolution of disputes would be made by 
the Environmental Protection Agency Administra- 
tor in Washington. (See also W89-07121) (Ham- 
mond-PTT) 

W89-07136 


SURVEY OF NEW MEXICO LAW REGARD- 
ING INTERRELATIONSHIP OF WATER 
QUANTITY RIGHTS AND WATER QUALITY 
CONTROLS, 

Civerolo, Hansen and Wolf, Albuquerque, NM. 
P. V. Domenici. 

In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. New Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 166-180. 


Descriptors: *New Mexico, *Water law, *Water 
demand, *Water quality control, *Regulations, 
Legal aspects, Federal jurisdiction, Legislation. 


Recent amendments to the Clean Water Act dele- 
gate an expanded role to Indian tribes located on 
streams in determining surface water quality stand- 
ards. This may be a watershed for an increasing 
interrelationship between traditional water rights 
and water quality regulation in New Mexico 
through statute, judicial decision, and administra- 
tive authority. The interrelationship between water 
quantity and water quality will dictate that water 
allocation and distribution will be subject to a 
water quality regime as well as the prior appro- 
priation doctrine. New Mexico has recognized that 
water quality degradation may be a basis for deny- 
ing water right permits under the existing impair- 
ment standard. In addition, the as yet undefin 

public welfare standards in the permit process pro- 
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vide another basis for involving water quality con- 
cerns within the existing New Mexico permit proc- 
ess. Another source for interrelating water quality 
with water quantity rights is the interpretation of 
the nature and extent of water quality rights under 
the Treaty of Guadalupe Hidalgo. Other potential 
areas include the public trust, the federal reserved 
= forest water right, and the more ific 
ederal reserved wild and scenic, or wilderness 
water right. The impact of the recent amendments 
to the Clean Water Act ———— have great 
consequences for New Mexico. Because the 
amendments implement water quality standards 
from other permitting and administrative pre- 
cesses, they may authorize actions that infringe on 
existing water rights. While recent amendments 
occupy just a portion of the potential water quality 
initiative, they may have a disproportionate impact 
in New Mexico. The concerns for water quality, in 
particular the instream flows, dilution and tempera- 
ture impacts, dissolved oxygen rates, flow rates 
required to dilute existing or planned water usages, 
all signal an increasing complexity in the water 
quality and water quantity realm. (See also W89- 
07121) (Hammond-PTT) 

W89-07137 


SOUTHWESTERN INDIAN WATER RE- 
SOURCES MANAGEMENT: ISSUES AND 
STRATEGIES FOR ASSURING CLEAN 
WATER, 
Bureau of Indian Affairs, Albuquerque, NM. Albu- 
uerque Area Office. 
. G. Wells. 
In: Proceedings of the 32nd Annual New Mexico 
Conference on Ground Water Management. Albu- 
querque, NM, November 5-6, 1987. Now Mexico 
Water Resources Research Institute, Las Cruces, 
NM, February 1988. pp 181-191. 


Descriptors: *Water quality control, *Legislation, 
*Indian lands, *Water law, *Water demand, *Gov- 
ernmental interrelations, *Federal jurisdiction, 
*Regulations. *Water management, Resources 
management, Legal aspects, Government finance, 
Data collections. 


Indian water quality management includes the 
identification of ground and surface water sources; 
the measurement and recording of water quality 
information; establishment of water quality stand- 
ards; issuance of permits to control water uses, 
quantity and quality; development of water codes; 
creation of an Indian water management agency to 
administer codes and participate in their enforce- 
ment; and identification of funding and assistance 
from tribal, federal, state, and local sources. The 
Clean Water Act and Safe Drinking Water Act 
amendments allow recognized Indian tribes to par- 
ticipate in their own water management, thus 
achieving some self-determination. But the acts do 
not recognize the variety of Indian nations and 
unique governmental structures that are different 
from most state governments. The Environmental 
Protection Agency is recognizing these tribal 
issues now and developing regulations which pro- 
vide some flexibility. Siretegies have been devel- 
oped by the Environmental Protection Agency 
and are recognized as the Clean Water Act and 
Safe Drinking Water Act regulations are pub- 
lished. Strategies also have been developed by the 
Indian Health Service and U.S. Bureau of Indian 
Affairs, whose trust responsibilities have included 
data gathering and data management for a wide 
variety of water quality issues, and by other gov- 
ernment agencies in their willingness to share data 
and technical expertise. The new regulations, fed- 
eral funding and assistance, state and local assist- 
ance, and the tribe-developed water management 
programs (perhaps with an Indian water manage- 
ment agency) will result in the eventual tribal self- 
determination of their water management pro- 
ys A ony also W89-07121) (Hammond-PTT) 


WATER IN THE HISPANIC SOUTHWEST: A 
SOCIAL AND LEGAL HISTORY, 1550-1850, 
Arizona Univ., Tucson. Latin American Area 
Center. 

For primary bibliographic entry see Field 6G. 
W89-07159 


RIVER NO MORE: THE COLORADO RIVER 
AND THE WEST, 

For primary bibliographic entry see Field 6G. 
W89-07161 


PUEBLO INDIAN WATER RIGHTS: STRUG- 

GLE FOR A PRECIOUS RESOURCE, 

New Mexico Univ., Albuquerque. School of Law. 

C. T. DuMars, M. O'Leary, and A. E. Utton. 

bn University of Arizona Press, Tucson. 1984. 
p. 


Descriptors: *Indian water rights, *Water law, 
*Pueblo Indians, *Water rights, Social aspects, 
Legal aspects, History, International law, Legisla- 
tion, Political aspects. 


This book focuses exclusively on New Mexico 
Pueblos in the Rio Grande Valley as a basis for 
analysis of the water rights of Pueblo Indians gen- 
erally. While there are other Pueblos, the Rio 
Grande Valley Pueblos form the largest concentra- 
tion of Pueblos using the water of an interstate and 
international stream. The chapters characterize the 
historical and legal positions of the Pueblos and 
relate their positions of historical and legal equity 
to their twentieth-century legal claims. Chapter 1 
sets out the ‘law of the Rio Grande’ and describes 
the competitors for its waters and the laws applica- 
ble to each. Chapter 2 describes the nature of the 
dispute from a cultural and historical perspective, 
illustrating why the participants are so deeply di- 
vided on this issue. Chapters 3, 4, and 5 separate 
the legal claims of the Pueblos into three catego- 
ries: the Pueblos’ rights as the aboriginal users of 
the water; the Pueblos’ right under the treaty of 
Guadalupe Hidalgo as the beneficiaries of Spanish 
and Mexican law; and the Pueblos’ rights under the 
United States Supreme Court reserved water rights 
doctrine. Each of these claims raises ironies and 
inconsistencies that make the final determination of 
the correctness of any theory problematical and 
complex. Chapter 6 explores the impact of the 
Pueblo Lands Acts of 1924 and 1933 on the Pueblo 
claims. Chapter 7 traces the historical evidence of 
the failure of Congress to solve the problem. Chap- 
ter 8 examines the physical parameters of judicial 
resolution. Chapter 9 examines the legal and politi- 
cal realities as they relate to the actual application 
of water to Pueblo lands, and Chapter 10 outlines 
potential solutions to the water rights problem for 
the Pueblos as well as non-Indians. (Lantz-PTT) 
W89-07162 


STATE OF THE RIO GRANDE/RIO BRAVO: A 
STUDY OF WATER RESOURCE ISSUES 
ALONG THE TEXAS/MEXICO BORDER, 

D. J. Eaton, and J. M. Andersen. 

The University of Arizona Press, Tucson. 1987. 
331p. 


Descriptors: *Water law, *International water law, 
*Water resources management, *Rio Grande, *Rio 
Bravo, River, Water quality, Hydrologic budget, 
Public health, Economic aspects, Institutions, Wa- 
tersheds. 


The Texas/Mexico border stretches nearly 1,200 
miles and is home to more than two and a half 
million people--a border both separated and united 
by water. This new study brings together in a 
single volume, data, previously available only in 
government publications and specialized works, 
relating to water stocks, uses, and institutions in 
order to isolate the facts and trends that underlie 
hydrologic —— and economic realities for 
the region’s future. The book addresses water 
quantity and quality issues along the Rio Grande/ 
Rio Bravo watershed. It considers groundwater as 
well as surface water, the relationship of water 
supply to disease, and the impact of rapid demo- 
ay change on water supply. Original research 
as been undertaken to identify and catalog types 
of water management institutions and treatment 
systems on both sides of the border. (Lantz-PTT) 
W89-07163 


CONTRACTUAL ARRANGEMENTS FOR GEO- 
TECHNICAL WORK, 
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J. Uff. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 557-558, 2 
ref. 


Descriptors: *Legal aspects, *Contracts, Ground- 
water, Hydrogeology, Technology, Flow control, 
Sub-surface drainage. 


Ground investigation contracts often use a con- 
tract system whereby the work is billed and speci- 
fied as though it is construction work. The result 
can be that although the required quantities are 
carried out the quality of the work may be poor. 
With many geotechnical processes, such as grout- 
ing, the interests of the parties cannot be stated 
adequately in terms of the quantities and quality of 
materials and work. The intention is usually to 
achieve an objective such as the reduction of flow 
or permeability; however, the contractor is never 
able to guarantee the result. A suitable contract for 
geotechnical work should consider the uncertainty 
involved in the process, the use of independent 
geotechnical specialists to advise and direct work, 
means of detecting and rejecting sub-standard 
work, the exploratory nature of some work, the 
possibility of lump sums or target payments for the 
achievement of specified objectives, and the possi- 
bility that substantial variations of method, price, 
and timing may be necessary. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07233 


WETLAND PRESERVATION AND RESTORA- 
TION: CHANGING FEDERAL PRIORITIES, 
Environmental Defense Fund, New York. 

J. T. B. Tripp, and M. Herz. 

Virginia Journal of Natural Resources Law 
VOIKA, Vol. 7, No. 2, p 221-275, Spring 1988. 232 
ref. 


Descriptors: *Preservation, *Rehabilitation, *Pri- 
orities, *Wetlands, *Clean Water Act, *Water law, 
Federal jurisdiction, *Policy making, *Water 
policy, *Legal aspects, Legal review, Conserva- 
tion, Regulations. 


Over the last decade, significant efforts have been 
made to decrease the unacceptable loss of wetlands 
in this country. The burden has been carried prin- 
cipally by the section 404 permit program of the 
Clean Water Act (CWA). This article suggests 
how federal policies can be improved to accom- 
plish the objectives of the CWA and preserve the 
nation’s wetlands more effectively. Part I outlines 
the history of section 404 regulation and describes 
straightforward reforms to establish a more con- 
sistent and unequivocal federal approach to wet- 
land preservation. Part II discusses recent changes 
in federal programs that reduce economic incen- 
tives to destroy wetlands, and it recommends that 
these programs be tightened further to send even 
stronger economic signals to landowners to protect 
wetlands. Part III explains how federal water de- 
velopment projects have contributed to the de- 
struction of wetland areas and concludes that, 
through stricter cost-sharing requirements and the 
improved use of alternatives, this unwarranted de- 
pletion of wetlands can be diminished. Part IV 
describes the significance of restoration for highly 
stressed wetlands and proposes more active federal 
involvement in state projects. This part concludes 
that the federal government should play an aggres- 
sive role in promoting restoration projects and 
outlines criteria for identifying projects that re- 
quire federal sponsorship. (VerNooy-PTT) 
W89-07424 


ECONOMIC CONSIDERATIONS IN THE SEC- 
TION 404 WETLAND PERMIT PROCESS, 
Wright, Morris and Arthur, Washington, DC. 

R. E. Steinberg, and M. G. Dowd. 

Virginia Journal of Natural Resources Law 
ade Vol. 7, No. 2, p 277-305, Spring 1988. 176 
ref. 


Descriptors: *Wetlands, *Clean Water Act, *Per- 
mits, *Economic aspects, *Legal aspects, *Water 
law, Legal review, Federal jurisdiction, Regula- 
tions, Water policy. 


Economic considerations are quickly becoming a 
focal point of the wetland permit process under 
section 404 of the Clean Water Act (CWA) and 
the increasing volume of litigation resulting from 
that process. Although wetland permits are man- 
dated by an environmental statute, economic fac- 
tors nevertheless play a critical role in wetland 
permit decisionmaking. This article assesses the 
current role of economic factors in section 404. It 
begins by providing the statutory background of 
the wetland permit process and economic analysis 
in that process. It then proceeds to describe the 
problems with the current —o with respect to 
economic factors under both the regulatory guide- 
lines established under section 404(b)(1) of the 
CWA and the Corps’ public interest review regula- 
tions. The article concludes by suggesting regula- 
tory changes that may enhance and reform the 
current consideration of economic factors in the 
wetland permit process. (VerNooy-PTT) 
W89-07425 


WETLANDS AND THE COMMERCE CLAUSE: 
THE CONSTITUTIONALITY OF CURRENT 
WETLAND REGULATION UNDER SECTION 
404 OF THE CLEAN WATER ACT, 

National Wildlife Federation, Washington, DC. 

J. Jackson. 

Virginia Journal of Natural Resources Law 
VOIKA, Vol. 7, No. 2, p 307-338, Spring 1988. 183 
ref. 


Descriptors: *Wetlands, *Clean Water Act, *Legal 
aspects, *Water policy, *Water law, *Regulations, 
Legal review, Policy making, Administrative agen- 
cies. 


Because of an erroneous policy adopted by the 
Army Corps of Engineers (Corps) and the Envi- 
ronmental Protection Agency (EPA), the com- 
merce clause is being used to exclude wetlands 
from the protection of section 404 of the Clean 
Water Act (CWA). The policy rests on the 
premise that Congress lacks full authority under 
the commerce clause to prevent the systematic 
destruction of wetlands. Part I of this article looks 
at the regulatory definition of wetlands and intro- 
duces the commerce clause test in light of that 
definition. Part II discusses the Supreme Court 
cases that have fixed the bounds of Congress’ 
ability to regulate under the commerce clause. 
Also examined is the agencies’ practice of distin- 
guishing for purposes of regulation between wet- 
lands that are adjacent to certain other types of 
water bodies and wetlands that are nonadjacent or 
isolated. Part III looks at specific cases where the 
Corps’ policy caused the destruction of wetlands 
that clearly should have been regulated under the 
commerce clause. Part IV examines the Corps’ 
attempt to block the regulation of wetlands in the 
context of a larger scheme of deregulation. Finally, 
the last part concludes that the section 404 pro- 
gram has little hope for success in ending the 
illegal destruction of wetlands so long as it is in the 
hands of an agency that opposes the regulation of 
wetlands in clear violation of commerce clause 
precedent. (VerNooy-PTT) 

W89-07426 


STATE WATER QUALITY CERTIFICATION 
AND WETLAND PROTECTION: A CALL TO 
AWAKEN THE SLEEPING GIANT, 
Environmentai Law Inst., Washington, DC. 

K. Ransel, and E. Meyers. 

Virginia Journal of Natural Resources Law 
— Vol. 7, No. 2, p 339-379, Spring 1988. 173 
ref. 


Descriptors: *Wetlands, *Clean Water Act, 
*Water policy, *Legal aspects, *State jurisdiction, 
*Environmental protection, *Water quality man- 
agement, Legal review, Regulations, Legislation, 
Water law, Water pollution control. 


In recent years, a growing number of states, the 
United States Environmental Protection Agency 
(EPA), the United States Fish and Wildlife Serv- 
ice, the United States Army Corps of Engineers 
(Corps), and other public and private agencies 
have moved to place the protection of wetlands 
higher in their priority of concerns. Largely for- 


gotten in this awakening to the value of wetlands 
and in the fight to preserve them, however, is 
section 401 of the Clean Water Act (CWA), com- 
monly known as the state ‘water quality certifica- 
tion’ process. Section 401 has great potential for 
increasing wetland protection at the state level. 
This article examines the legal and scientific ques- 
tions surrounding this ignored provision and its 
application to wetlands. Part I discusses the origins 
of section 401 and its place in the framework of 
federal water pollution control law, briefly summa- 
= the elements of the current water quality 
certification process. Part II then examines some 
basic legal and policy questions raised by the lan- 
guage of section 401, including the scope of the 
activities covered, the federal permits encompassed 
by the provision, and its relation to state law. 
Finally, part III focuses on the applications of 
section 401 to wetland activities and concludes 
with suggestions on how the process might be 
improved and supported. (VerNooy-PTT) 
W89-07427 


LAND USE REGULATION BY THE VIRGINIA 
MARINE RESOURCES COMMISSION: THE 
VIRGINIA WETLANDS ACT AND COASTAL 
PRIMARY SAND DUNE PROTECTION ACT, 
Chesapeake Bay Foundation, Inc., Richmond, VA. 
J. M. Watson, and R. H. Sedgley. 

Virginia Journal of Natural Resources Law 
VOIKA, Vol. 7, No. 2, p 381-420, Spring 1988. 2: 
ref. : 


Descriptors: *Virginia, *Wetlands, *Land use, 
*Regulations, *Environmental protection, *Re- 
sources management, *Beaches, *Dunes, *Coastal 
marshes, *Water law, Sand, Legal aspects, Admin- 
istrative agencies, Legislation. 


The Virginia General Assembiy, like a majority of 
the states and the federal government, has enacted 
legislation to protect wetlands and sand dunes, two 
major components of the fragile coastal ecosystem. 
In 1972, the General Assembly passed the Virginia 
Wetlands Act (Wetlands Act), and in 1980, it en- 
acted the Virginia Coastal Primary Sand Dune 
Protection Act (Sand Dune Act), both of which 
are administered jointly by the Virginia Marine 
Resources Commission (VMRC or the Commis- 
sion) and local wetlands boards. This article ad- 
dresses the current status of VMRC’s administra- 
tion of the Wetlands Act and the Sand Dune Act 
and discusses the Commission’s enforcement and 
interpretation of the acts. Part I describes the 
ecological values associated with wetlands and 
sand dunes. Part II explains the features of the 
Wetlands Act, while part III describes the Sand 
Dune Act. Part IV looks at recent cases involving 
both the Wetlands Act and the Sand Dune Acct in 
which development interests have collided with 
environmental interests, often producing outcomes 
that would seem to violate the clear intent behind 
both laws. Finally, part V concludes that the 
system for the protection of the coastal ecosystem 
that was set in place by the Virginia General 
Assembly needs to be fine-tuned so that the pur- 
poses behind the Wetlands Act and the Sand Dune 
Act will be better effectuated. (VerNooy-PTT) 
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In response to a growing appreciation for the value 
of tidal wetlands, the Virginia General Assembly 
in 1972 enacted the Virginia Wetlands Act, which 
established a comprehensive system for the protec- 
tion of Virginia’s tidal wetlands. Unfortunately, 
however, official recognition of the value of Vir- 
ginia’s non-tidal wetlands has been slower in 





coming. Almost 85% of Virginia’s wetlands are 
unprotected non-tidal wetlands. This article con- 
siders the environmental values associated with 
non-tidal wetlands and will evaluate the current 
status of these wetlands. Part I defines and classi- 
fies Virginia’s non-tidal wetlands and delineates the 
distinguishing features of each wetland type. Part 
II looks at the functional values associated with 
non-tidal wetlands and provides examples of par- 
ticular wetland types that serve these values. Final- 
ly, part III concludes that given the environmental 
importance of non-tidal wetlands, the General As- 
sembly should enact _ comparable to that 
already in place for protection of Virginia’s 
tidal wetlands. (VerNooy-PTT) 
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Disputes between water recreationists and North 
Dakota landowners are common, and the contro- 
versy on water rights is likely to increase. 
Studies expose the inadequacy of the state’s recre- 
ational water resources and the increasing demand 
for these resources. The first part of this article 
discusses navigability as the concept is used for the 
purposes of determining title to submerged land. It 
also discusses the public’s recreati rights in 
water over state-owned property. A title question 
is considered that is important for public rights in 
navigable waters. This is the effect and validity of 
section 47-01-15 of the North Dakota Century 
Code which provides that a riparian landowner on 
a navigable lake or stream owns land to the low- 
water mark. The second part of the article dis- 
cusses the public’s right on waterways over private 
property. Rights in regard to North Dakota water- 
ways have not been adequately specified by the 
courts or by the le; — A few supreme court 
decisions along with several statutes and a consti- 
tutional provisions are, however, useful. This arti- 
cle analyzes such sources, as well as case law from 
other jurisdictions and concludes the public has a 
legal right to use waterways flowing over private- 
ly owned land. (VerNooy-PTT) 
W89-07430 


ae eee 


CS, 
Arizona State Univ., Tempe. 
J. D. Lesh 


'y- 
Land and Water Law Review LWLRDC, Vol. 23, 
No. 2, p 389-417, 1988. 116 ref. 


Descriptors: *Water rights, *Legal aspects, *Wil- 
derness areas, *Water law, *Political aspects, 
*Federal jurisdiction, Legislation, Water policy. 


The theoretical basis for the federal reserved water 
right’s wholesale destruction of existing uses of 
water ee by state law had a firm grounding 
in the leading case of Winters v. United States and 
its progeny. First, the federal water right comes 
into being when particular tracts of federal land 
are designated to serve particular uses. Most of 
these designations were made in the latter part of 
the nineteenth century and the early part of the 
twentieth. This means that many federal water 
rights predate the establishment of rights to the 
same water sources under state law. Second, the 
federal water right is not dependent upon actual 
use of water like state appropriative water rights. 
Thus the quantity of water embraced within the 
water right is not always obvious and might be 
open-ended. Yet no single case of actual harm to a 
state law water right has been shown to exist from 
the assertion of a federal reserved water right. The 
widespread popularity of the wilderness idea sug- 
gests a danger for opponents of wilderness water 
rights. The opponents are in effect taking a politi- 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


cal gamble that the traditional water establishment 
will ultimately prove a politically than the 
supporters of wilderness. Wilderness designation 
being a political process, negotiation and compro- 
mise is, in the end, inevitable, on water rights along 
with everything else. (VerNooy-PTT) 
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Nearly all of the western states have statutes and 
programs which allow the state to establish in- 
stream flows to protect fish, wildlife, riparian habi- 
tat, recreational conditions, aesthetics, or other 
stated values. Drawing particularly on cases i 
volving the Colorado and Arizona — 

article lyzes relevant instream laws be 
critiques their implementation. This article presents 
a case for allowing the citizens of the western 
states to appropriate instream flows under these 
statutes and to enforce instream flow rights even 
Tae tomy tele cbedcalis cnet ten 
This theory finds considerable support in 
statutes that authorize citizen’s suits to bes om 
public rights, and in a number of im 

considerations. Western states may 

vations in their instream flow Sone by are nee 
only advantageous but necessary, as the economy 
of the West relies more heavily on tourism and 
residents demand a better environment. Accord- 
ingly, this article concludes with several recom- 
mendations for administration of present programs 
or for changes in them. (Author’s abstract, 
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Once one of the acknowledged pillars of the na- 
tion’s pollution control effort, the Clean Water Act 
has faded from public attention. This might be 
sensible neglect ad the nation solved its water 
pollution problems, but the best of admittedly poor 
Statistics show esseatially no change in water qual- 
ity since the Clean Water Act took its present 
form. The design of the 1965 Act and its 1972, 
1977, and 1987 amendments are discussed here. 
The Clean Water Act’s failure to address, in any 
rigorous or consistent way, water quality or the 
measures needed to protect it has led to an eco- 
nomically inefficient control scheme with no regu- 
latory link to the problems it purports to remedy. 
This problem is apparent in each of the major 
aspects of the statute: the technology-based stand- 
ards, the definition of point source, and the water 
quality standards themselves. The failure of the 
current system to provide more than partial, 
coarsely cut, and far too costly cleanup is appar- 
ent. When the Clean Water Act is amended next, 
Congress should structure the legislation around 
the central issue of water quality. By requiring that 
States protect the water quality values they have 
chosen, Congress automatically would strip away 
much of the inadequacy that pervades the current 
regulatory scheme. A more effective level of envi- 
ronmental protection should result and, as the new 
system proved itself in practice, it would be possi- 
ble to discard the needlessly expensive and exces- 
sive control built into the present statute. (Ver- 
Nooy-PTT) 
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This article examines how the efforts of the Na- 


rejected by FERC despite the Ninth Circuit’s fa- 

vorable rulings in favor of the National Wildlife 

Federation and Department of Fisheries. a 

of the intervening environmental the 

interests they sought to protect in i 
examined. Also i 


P 
potential reasons for FERC’s failure to comply 
with the Ninth Circuit’s ruling. The last section 
offers some alternative strategies to achieve the 
reforms sought by the environmental or; 
in these court cases. It is concluded that explicit 
FERC « reforms are necessary to improve 
C’s consideration of environmental values in 
the preliminary permit process. (VerNooy-PTT) 
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Texas river authorities are a Ny te of large, regional 
water district that must be lly self-suffi- 
cient. An institutional and historical study of Texas 
river authorities reveals the broad power of these 
organizations and their influence in water manage- 
ment. River authorities now control 25% of sur- 
face water deliveries in Texas. Over two-thirds of 
authority water was developed by river authori- 
ties; nearly one-third was purchased from private 
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or public ventures. While river authority activities 
have been effective where these services are mar- 
ketable, the provision of public good services is 
limited. Increased visibility of river authorities is 
paralleled by challenges to their traditional auton- 
omy. (Author's abstract) 
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Over the past 50 years, planning procedures and 
analytical methods for evaluating social and envi- 
ronmental effects have played an increasingly im- 
portant role in federal water planning. Yet the 
impact of these procedures on decision making has 
been less than what their proponents hope for. 
Among the reasons for this are the inability of 
many methods to provide the information most 
needed by decision makers and insufficient educa- 
tion of potential users. A recent Engineering Foun- 
dation conference addressed social and environ- 
mental goals in water management. This paper 
summarizes conclusions reached there regarding 
the theory, practice, and needs of evaluation pro- 
cedures. One conclusion is that recent changes in 
federal water planning guidelines are but a prag- 
matic adaptation to the way planning actually 
takes place and that multiobjective methods will 
continue to play a role. A recommendation is that 
these planning procedures be adapted to the new 
federal cost-sharing rules and for use in conflict 
management. (Author’s abstract) 
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The basic shift in intergovernmental relationships 
that has occurred since 1975 has important implica- 
tions for the achievement of social and environ- 


mental goals that guide the management of water 
resources. These changes, primarily in financial 
responsibilities, have both positive and negative 
effects. They will tend to enhance the economic 
efficiency of water projects, and those projects 
will be more consistent with the benefit principle 
of financial equity. On the negative side, the new 
arrangements provide less opportunity to revitalize 
economically depressed regions and to extend 
services to the urban poor. Evidence suggests that 
economic development tends to dominate environ- 
mental quality objectives under the more decen- 
tralized relationships. Also, rational-analytic meth- 
ods are less likely to be used as the basis for 
decisions, and the declining federal presence has 
important implications for the funding of water 
resources research. (Author’s abstract) 
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Engineers, scientists, and even some social scien- 
tists prefer to look at water resources planning and 
management as primarily analytical. However, 
more and more of the water professionals’ analyti- 
cal work depends on people-oriented techniques 
either to relate their activities to outside interests 
or to build better internal team relationships. Fre- 
quently, the major problems that engineers and 
scientists face are not technical. They are problems 
of reaching agreement on facts, alternatives, or 
solutions. Public involvement and conflict manage- 
ment techniques are keys to servicing such needs. 
After briefly describing public involvement and 
conflict management techniques, seven observa- 
tions on why incorporating social and environmen- 
tal objectives into water resources planning and 
management require these process techniques are 
presented; public planning and conflict manage- 
ment help to define the relationship between envi- 
ronmental quality and other social values, clarify 
the relationships between social values and struc- 
tures, help to deal constructively with competing 
values, and are keys to defining the main dimen- 
sions of social acceptability. (Doria-PTT) 
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Education is viewed from the perspective of its 
role in providing understanding to guide action on 
complex water issues involving engineering and 
social and environmental considerations. A case 
study is presented on an effort by the Texas Socie- 
ty of Professional Engineers to promote education 
in water matters in public school curricula. Public 
school water education helps future generations 
better understand the complexity of water issues. 
The intent is that school children will carry the 
important message home to their parents. Regard- 
ing university programs, it is not suggested that 
engineers should become social and environmental 
specialists. No single specialist can handle all water 
issues. Instead, the issues should be presented in a 
broad manner so that the various ramifications are 


appreciated. Communication among the different 
groups must be fostered, and we must better appre- 
ciate the views of others. (Author’s abstract) 
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Social and environmental goals and objectives are 
continually changing and are often difficult to 
quantify. Furthermore, they encom; both tech- 
nologic and social dimensions, the latter being the 
most troublesome. The real challenge is that of 
finding the key to unlock the constraining influ- 
ences of the myriad of institutions and social cus- 
toms that must be reckoned with in attempting to 
manage this nation’s water resources efficiently. A 
management mode that fits today’s, not yester- 
day’s, problems is needed. And while there have 
been some positive signs of progress along these 
lines, much remains to be done. To accomplish 
what is needed will require that we exercise our 
imaginative and innovative talents to the limit and 
that we break loose from historical constraints, 
whatever their form, and explore solutions in their 
actual context. The challenge is to exert technical 
expertise in a manner compatible with, yet con- 
strained by, the broad and ever-changing inclina- 
tions of society. No other approach can be expect- 
ed to yield substantial gains. (Author’s abstract) 
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Historically there has been a strong federal role in 
the management of water resources in the United 
States. The prevailing attitude has been that if 
water were needed in one area, a donor area (often 
a river) should be identified, and a transfer of 
water would be made between the two. Changing 
attitudes toward rivers and their use provide a 
clear example of the increased use of scientific 
information in freshwater management. Three ex- 
amples of 1980s water policy decision, discussed 
here, reflect changing perceptions of resource 
ownership. Recently the states of Connecticut and 
Massachusetts have enacted laws limiting interba- 
sin transfers to use only as a last resort. In a second 
case, the State of New York sued the Exxon cor- 
poration to stop dumping of polluted water from 
oil tankers into the Hudson River followed by 
transporting of clean Hudson River water to 
Aruba for use in refinery operations. The third 
example was the limitation by the U.S. Congress, 
in response to pressure from Canada and a decision 
by the International Joint Commission, to limit the 
size of the Garrison Diversion Project (North 
Dakota) and to avoid potential pollution of a Cana- 
dian watershed that was part of the original plan. 
These three examples suggest that a concerned 
public, along with their chief elected officials, and 
enlightened legislators, are realizing that water 
supplies are not infinite. Three steps are necessary 
to further develop wise management of water in 





the United States: (1) determine the most efficient 
uses of water and the most feasible means of aug- 
menting supplies; (2) increase environmental edu- 
cation and training in ecological economics; and 
(3) improve communication between scientists and 
such important groups of nonscientists as elected 
officials, the news media, personnel of regulatory 
agencies, economists, and the general public. 
(Rochester-PTT) 
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The nature of water management problems in the 
Netherlands is influenced largely by geographical 
position, the low-lying western and northern Holo- 
cenic of the country, which is below mean sea 
level, and by a relatively high eastern and southern 
Pleistocenic area. Rules to combat pollution of 
surface waters of the Netherlands were formulated 
under the Surface Waters Act in 1970. Five-year 
ans have been used since 1975. The first program 
1975-79) emphasized reduction in discharges as an 
anti-pollution strategy; it was a direct emission 
roach, The second program (1980-84) recog- 
nized the surface waters as aquatic ecosystems and 
recognized that proper ecological functioning was 
necessary for human purposes. The water manage- 
pe program added an ecological water + ality 
roach to the direct emission approach. In the 
thi ird program (1985-89), the ecological approach 
has been continued and elaborated. The Third 
Water Action Programme focuses attention on the 
role of nonpoint sources of pollution. These have 
become more important relatively as the emissions 
from point sources has declined, and the load on 
aquatic ecosystems of some substances (SO2, Pb, 
Zn, etc.) has increased in absolute terms due to 
nonpoint sources. The change in environmental 
policy from combatting pollution to managing eco- 
systems is accompanied by scientific and technical 
difficulties. A serious, but underestimated, problem 
is the variety of interpretations given to different 
terminology (e.g., the word ‘ecology’). The practi- 
cability of ecological variables in general must be 
checked for at least four criteria: (1) the extent to 
which the ecosystem is described by the param- 
eters used; (2) the temporal and spatial variations; 
(3) the extent to which the observed variable is 
controllable, especially when used for setting 
standards; and (4) the technical and financial con- 
straints. (Rochester-PTT) 
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In the Netherlands the management of water re- 
sources is divided over several institutions working 
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at the national, regional, and local levels. Surface- 
and groundwater issues are treated completely sep- 
arately, resulting in ‘hydro-schizophrenia.’ The 
problem of diffuse inputs of pollutants in small 
spring-fed streams in South Limburg is considered 
as an example of the problems with this organiza- 
tion approach. At the national level, three minis- 
tries share various aspects of responsibility for 
water quality management. The provincial govern- 
ment is responsible for water and soil management 
within the framework of the national legislation. 
Despite new national legislation, it is still very hard 
to introduce realistic legislation to protect soil and 
groundwater quality at the regional and local level 
because at this level short-term economic and 
litical constraints are most strongly felt. Since the 
1970s the nitrate concentrations have been rising 
steadily in all small streams in South Limburg. In 
general, the total flux of pollutants to soil and 
groundwater from waste disposal sites is much 
smaller than the total flux of pollutants from dif- 
fuse sources. The effects on groundwater from 
waste sites can be serious if they are close to 
groundwater sources. Contamination of natural 
springs and spring-fed streams has occurred from 
three studied disposal sites: an industrial waste 
dump for a chemical plant, an excavation used as a 
dump for domestic and industrial wastes, and col- 
liery spoil-heap. The tunnel vision of various gov- 
ernmental and public bodies, each responsible for a 
small part of the hydrologic cycle in a small geo- 
graphic area, hampers adequate protection of 
aquatic systems. Integrated water quality manage- 
ment realized at the catchment level by a single 
organization is recommended. (See also W89- 
boy —, 
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A major obstacle in water quality is ‘hydro-inertia,’ 
the tendency of water bodies to respond slowly to 
certain environmental changes whether for better 
or worse. Two examples of hydro-inertia in the 
South Limburg (the Netherlands) area are de- 
scribed. Close to the confluence of the Meuse and 
Geul Rivers, an infilled channel of the Meuse is cut 
off by the Geul. The deposits in this channel 
consist of more than 3.5 m of stratified colliery 
spoil, mixed with loam and sand. During the past 3 
yr, approximately 1500 tons of the fossil channel 
deposits have eroded, resulting in the input of over 
4500 kg Zn, 1000 kg Pb, 120 kg Cu, and 18 kg Cd 
in the Meuse system. The concentrations of heavy 
metals in flood sediments of the Geul is very high; 
the only source of this pollution is the older con- 
taminated sediments in the floodplain. Because it is 
impossible to clean up the contaminated floodplain 
sediments, they will influence the quality of the 
water for years to come. As a result of postwar 
intensification of agriculture, nitrate leaching to 
the groundwater has increased considerably in 
South Limburg. The application of nitrogenous 
fertilizers has reached 540 kg N/ha. The input of 
nitrogen oxides and ammonia from atmospheric 
deposition also has increased. Even if strong meas- 
ures were taken to prevent nitrate leaching to 
groundwater, the nitrate concentrations in springs 
would continue to rise for some time. Thus, nitrate 
in spring water would continue to increase for 50 
yr even if nitrate leaching were restricted to 40 kg 
N/ha of arable land and 30 kg N/ha of grassland. 
The slow response of surface water quality to 
changes in diffuse inputs may diminish eventually 
the willingness of policy makers to enforce the 
measures necessary to reduce this source of pollu- 
tion. (See also W89-08208) (Rochester-PTT) 


W89-08209 


WATER RESOURCE MANAGEMENT IN 
SWEDEN 


National Swedish Environment Protection Board, 
Solna. Research Dept 


For primary bibliographic entry see Field 7A. 
W89-08213 


6F. Nonstructural Alternatives 


NONTRADITIONAL METHODOLOGY FOR 
FLOOD STAGE-DAMAGE CALCULATIONS, 
Oak Ridge National Lab., TN. Energy Div. 


For primary bibliographic entry see Field 2E. 
W89-07557 


6G. Ecologic Impact Of 
Water Development 


BENTHIC INVERTEBRATE POPULATION 
CHARACTERISTICS 


AS AFFECTED BY 
WATER QUALITY IN COAL-BEARING RE- 
GIONS OF 


TENNESSEE, 
Coleiet Survey, Nashville, TN. Water Re- 
sources Di 
For ode bibliographic entry see Field 5C. 
W89-06995 


ONCE A RIVER: BIRD LIFE AND HABITAT 
CHANGES ON THE MIDDLE GILA, 

San Diego Natural History Museum, CA. 

For primary bibliographic entry see Field 4C. 
V/89-07158 


WATER IN THE HISPANIC SOUTHWEST: A 
SOCIAL AND LEGAL HISTORY, vain aa 
Arizona Univ., Tucson. Latin American Area 
Center. 

M. C. Meyer. 

The University of Arizona Press, Tucson. 1984. 
189p. 


Power pai *Water resources development, 
*Social aspects, *Arid lands, a aspects, Water 
rights, Water law, Riparian rights, Precipitation, 
Arid-zone hydrology, History. 


The scarcity of water in the southwest had ey 
determined the lifeways of indigenous peoples b 
the time Spaniards arrived bs ae the scene. aridity 
influenced the location of fo agg ion centers, pre- 
cipitated clashes among et and social groups, 
determined the growth of agriculture and industry, 
and affected the form of governmental institutions. 
Water was more important than land in the Span- 
ish-Indian power struggle. This book-length study 
of water in the Hispanic southwest first considers 
the social implications of water scarcity and then 
describes the role of law in adjudicating water 
disputes. Problems involving both the legal rela- 
of land to water and the «cquisition of 
water rights are traced from S; colonial times 
through the Mexican era. Significant to the work is 
the determination of wet and dry years through 
archival research supplemented by dendrochrono- 
logy, as the latter not only fills gaps in their 
historical record but also serves to confirm and 
occasionally refute the reports of individuals. 
(Lantz-PTT) 
W89-07159 


MAGNIFICENT EXPERIMENT: BUILDING 
THE SALT RIVER RECLAMATION PROJECT, 
1890-1917, 

Salt River Project, Phoenix, AZ. Dept. of Strate- 
gic Planning. 

For primary bibliographic entry see Field 4A. 
W89-07160 


RIVER NO MORE: THE COLORADO RIVER 
AND THE WEST, 
P. L. Fradkin. 
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The University of Arizona Press, Tucson. 1981. 


360p. 


Descriptors: *Water resources development, *En- 
vironmental impact, *Colorado River, *Social as- 
pects, Rivers, History, Grand Canyon, Arizona. 


The issues of the Colorado River are set forward 
in this book, along with the problems, and a few 
thoughts about the continued availability of Colo- 
rado River water and the viability of the West--all 
the time emphasizing the politics of natural re- 
sources. To the author, the river, in its present 
state, is considered to be primarily a product of the 
political o—_ whether conducted in Salt Lake 
City or Washington, D.C., rather than a natural 
phenomenon. The policies and laws that determine 
where water goes mean life itself in this dry 
region--not only life but death, as the river has 
been depleted to serve the lands and people sur- 
rounding it. Chapters cover the full length of the 
river, and are titled: (1) Watershed: a Separate 
Totality; (2) Beginnings: Four Streams in Search of 
a River; (3) High Country: Of Cows and Coal; (4) 
Separate Nations: Of Mormons and Indians; (5) 
Canyon Country: The Ultimate Ditch; (6) Deserts: 
The Politics of Water; and (7) Ends: Death in the 
Desert. (Lantz-PTT) 

W89-07161 


WATER AND POVERTY IN THE SOUTH- 
WEST, 


’ 
John Muir Inst. for Environmental Studies, Inc., 
Napa, CA 
F. L. Brown, and H. M. Ingram. 
The University of Arizona Press, Tucson. 1987. 
226p. 


Descriptors: *Poverty, *Water resources develop- 
ment, *Rural areas, *Social aspects, Water law, 
Arizona, New Mexico, Colorado, Economic as- 
pects, Legal aspects. 


This book documents, within the context of rapid- 
ly changing water politics in the western United 
States, the crucial importance of water to the rural 
poor--examining specifically the Tohono O’odham 
Indians of southern Arizona and rural Hispanic 
communities of northern New Mexico and south- 
ern Colorado--to offer a new perspective on the 
challenges and opportunities these groups face in 
the coming decades. The work addresses issues of 
rural poverty, cultural integration, and resources 
development for those interested in natural re- 
source policy and water law. (Lantz-PTT) 
W89-07164 


WETLAND PRESERVATION AND RESTORA- 
TION: CHANGING FEDERAL PRIORITIES, 
Environmental Defense Fund, New York. 

For primary bibliographic entry see Field 6E. 
W89-07424 


NATIONAL WILDLIFE FEDERATION V. 
FERC AND WASHINGTON STATE DEPART- 
MENT OF FISHERIES V. FERC: FEDERAL 
ENERGY REGULATORY COMMISSION IG- 
NORES NINTH CIRCUIT REBUKE ON HY- 
DROPOWER PERMITTING, 

For primary bibliographic entry see Field 6E. 
W89-07434 


SEWAGE AND A CITY BY THE SEA: 
KONG--A CASE IN POINT, 

Hong Kong Environmental Protection Dept. 
For primary bibliographic entry see Field 5E. 
W89-07461 


HONG 


COLD-SHOCK RESISTANCE TO LARGE- 
MOUTH BASS, BLUEGILL, AND CHANNEL 
CATFISH, 

Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Lab 

E. W. Wilde. 

Water Resource Bulletin WARBAQ, Vol. 24, No. 
6, p 1179-1184, December 1988. 5 fig, 3 tab, 17 ref. 
DOE Contract No. DE-AC09-76SR00001. 


Descriptors: *Bass, *Bluegill, *Catfish, *Tempera- 
ture effects, *Cooling water, *Environmental ef- 
fects, Water temperature, Nuclear powerplants, 
Ecological effects, Mortality, Fish conservation. 


Juvenile specimens of largemouth bass, bluegill, 
and channel catfish were tested to determine their 
ability to withstand abrupt temperature decreases 
simulating the environmental impact from a sudden 
shutdown of a nuclear reactor during the winter. 
Temperature reductions were administered over 2- 
hour and 24-hour periods to assess the importance 
of the rate of temperature change and hence the 
mitigative value of having a holding pond with a 
one-day retention time between the proposed cool- 
ing tower discharge and the receiving stream. 
Temperature decreases administered over a 2-hour 
period resulted in much greater mortality than 
decreases of the same magnitude administered over 
a 24-hour period. Thus, the value of a pond for 
mitigation from cold shock was substantiated. Re- 
sults also indicated that adherence to the EPA 
temperature criteria for freshwater fish should pro- 
vide adequate protection from cold shock. (Au- 
thor’s abstract) 
W89-07547 


DISTRIBUTION OF FRESHWATER SNAILS 
IN IRRIGATION SCHEMES IN THE SUDAN, 
Danish Bilharziasis Lab., Charlottenlund. 

H. Madsen, A. A. Daffalla, K. O. Karoum, and F. 
Frandsen. 

Journal of Applied Ecology JAPEAI, Vol. 25, No. 
3 , p 853-866, December 1988. 3 fig, 6 tab, 33 ref. 
Danish Research Council Grant 104.Dan.8/1099. 
Descriptors: *Irrigation programs, *Distribution 
patterns, *Schistosomes, ‘*Bilharziasis, ‘*Snails, 
*Sudan, *Aquatic animals, Population density, 
Species diversity, Ecosystems, Mollusks, Aquatic 
plants, Irrigation ditches, Parasites, Parisitism, 
Aquatic habitats. 


The distribution of aquatic macrophytes and mol- 
luscan intermediate hosts of schistosomes are in- 
vestigated in the following irrigation systems in the 
Sudan: the Gezira-Managil Agricultural Scheme 
(GMAS), the Rahad Agricultural Scheme (RAS) 
and the New Haifa Agricultural Scheme (NHAS). 
Hypotheses are formulated to account for the dis- 
tribution observed and to evaluate the possibility 
that snail hosts of schistosomiasis may be excluded 
by other competitor snail species. The most snail 
species were recorded from GMAS, where Biom- 
phalaria pfeifferi (Krauss) and Bulinus truncatus 
(Audouin) were very abundant and equally fre- 
quent. In RAS, B. pfeifferi was less common than 
B. truncatus; the opposite was found in NHAS. 
Density of the intermediate hosts and of sub- 
merged plants was high, particularly in the termi- 
nal section of minor canals. Chemical and physical 
characteristics of the water showed remarkable 
variation among sites, which was related to the 
composition and density of the aquatic vegetation. 
In GMAS, positive and negative associations be- 
tween snail and plant species were found. Contin- 
gency tests revealed no significant negative corre- 
lations between pairs of snail species. On the con- 
trary, a number of positive correlations was found. 
In GMAS, B. pfeifferi was positively correlated 
with B. truncatus, Lymnaea natalensis Krauss, Cle- 
opatra bulimoides (Oliver) and Lanistes carinatus 
(Olivier). In RAS, Melanoides tuberculata (Muller) 
was positively correlated with B. pfeifferi. (Au- 
thor’s abstract) 

W89-07601 


WAYS TO MAKE FOREST FELLING AND 
CLEANING PROFITABLE WHEN CREATING 
RESERVOIRS, 

For primary bibliographic entry see Field 8A. 
W89-07909 


MISSOURI RIVER MITIGATION: 
APPROACH, 

Nebraska Game and Parks Commission, Norfolk. 
L. W. Hesse, G. R. Chaffin, and J. Brabander. 
Fisheries, Vol. 14, No. 1, p 11-15, January-Febru- 
ary 1989. 1 tab, 21 ref. 


A SYSTEM 


Descriptors: *Channeling, *Missouri River, *Wild- 
life habitats, Channel morphology, Flood Plain 
management, Vegetation, Ecosystems, Environ- 
mental protection, Water resources development, 
Environmental effects, Wildlife conservation, 
Land reclamation. 


Channelization of the Missouri River from Sioux 
City, Iowa, to the mouth at St. Louis directly 
eliminated 192,071 hectares (474,600 acres) of 
aquatic and terrestrial habitat from the active ero- 
sion zone; agricultural and urban encroachment 
has affected an additional 728,460 hectares (1.8 
million acres). The Water Resources and oe 
ment Act of 1986 authorized a mitigation 

which would result in the acquisition of 12, 100 
hectares (29.900 acres) of habitat; this mitigation 
would replace only 6.3% of lost habitat. Develop- 
ment of this land should proceed in a manner 
consistent with the view that the river is an ecosys- 
tem. The system approach suggests that: (1) suc- 
cessful mitigation is related to the extent to which 
natural channel and floodplain morphology and 
vegetative cover are replaced; (2) mitigation must 
be an ongoing program which recognizes need 
beyond that which has been already identified; (3) 
a Trust Fund is an appropriate instrument to pro- 
vide for the allocation of funds for recovery 
projects; and (4) system users should help to pay 
for fish and wildlife recovery plans. (Author’s ab- 
stract) 

W89-07976 


WEEDS’ SEED TRANSPORTED BY THE IRRI- 


LO LARGO DE UN CANAL DE E RIECO), 
Instituto de Investigaciones Agropecuarias, San- 
tiago (Chile). 

E. Raul Ferreyra, T. Juan Tosso, and S. Leonardo 
Munoz. 

Agricultura Tecnica (Chile) AGTCA9, Vol. 48, 
No. 3, p 268-272, July-September 1988. 3 fig, 2 tab, 
10 ref. English summary. 


Descriptors: *Weeds, *Irrigation effects, *Irriga- 
tion canals, Weed control, Brush control, Chile. 


During the season 1982/1983, a study was con- 
ducted in order to quantify the weed seeds trans- 
ported by the water of an irrigation canal system. 
Samples were taken every 15 days, in five different 
points along the system, in the Santiago Valley. 
Results indicated that the irrigation water carries a 
large amount of weed seeds, that varies according 
to the sampling period and place of sampling. The 
number of seeds found varied from 147 to 10.024/ 
1.000 cu m, as the distance from the intake of the 
canal at the river increased, the amount of weed 
seeds in the irrigation water was higher. Also, the 
larger amount was measured between January and 
March. With the data obtained, it was estimated 
that the irrigation water deposits about 64,000 
weed seeds on a hectare of deciduous orchard and 
about 40,000 on one hectare seeded with a bean 
crop. (Author’s abstract) 

W89-07978 


ICHTHYOPLANKTON ENTRAINMENT, 
Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

C. H. Dempsey. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 93-102, 1988. 6 fig, 3 tab, 13 ref. 


Descriptors: *Fish, *Fish eggs, *Entrainment, 
*Plankton, *Powerplants, Growth stages, Larval 
growth stage, Fish populations, Sampling, Mortali- 
ty, Cooling water. 


A 12-month study was carried out to quantify the 
numbers of fish eggs and larvae taken into Fawley 
Power Station on Southampton Water. Fourteen 
species of fish and the eggs of four species were 
identified. Estimates are given of the total annual 
entrainment in immediate numbers and adult 
equivalents. Findings of previous studies are con- 





firmed showing a diurnal effect and that a degree 
of avoidance entrainment by larvae is possible. It is 
concluded that entrainment of early life stages by 
Fawley Power Station does not significantly ad- 
versely affect local fish populations. (Author’s ab- 
stract) 

Wes. 


FISH IMPINGEMENT AT ESTUARINE 
POWER STATIONS AND ITS SIGNIFICANCE 
TO COMMERCIAL FISHING, 

Central Electricity Generating Board, Fawley 
<a Marine Biological Unit. 

A. W.H. Ti 


urn, y- 
ish Biology JFIBA9Y, Vol. 33, Suppl. 
A, p 103-110, 1988. 1 fig, 5 tab, 14 ref. 


Descriptors: *Entrainment, *Estuaries, *Power- 
plants, *Commercial fishing, *Fishing, Cooling 
water, Mortality, Juvenile growth stage, Adult 
growth stage, Cod, Whiting, Herring, Survival. 


The abstraction of cooling water at power stations 
sited on tidal waters inevitably leads to mortalities 
of some fish which are drawn with the cooling 
water supply and become impinged on the intake 
screens. These fish are predominantly 0-group or 
1-group juveniles which, owing to their small size, 
are unable to resist intake currents. Commercial 
fishermen often object to the fact that juvenile fish 
are killed in this way. Their concern stems from 
the fact that, in order to protect stocks, commer- 
cial fishing is restricted to fish which are above a 
statutory minimum landing size, whereas the ma- 
jority of fish killed by impingement are below this 
size. This paper considers the significance of im- 
—— mortalities at estuarine sites in Britain 
or six commercially important species: cod, Gadus 
morhua, whiting, Merlangius merlangus, plaice, 
Pleuronectes platessa, dab, Limanda limanda, sole, 
Solea solea, and herring, Clupea harengus. Life 
tables are used to establish expected survival tra- 
jectories for each species and to compute repro- 
ductive potential. Each fish killed on intake screens 
is then considered in terms of the fraction of the 
reproductive potential of a single adult at maturity, 
and is ascribed an ‘adult equivalent’ value. Total 
catches of mixed juveniles and adults are then 
presented as ‘adult equivalent’ values. The results 
are then compared with commercial landings data 
and it is shown that catches by power stations are 
trivial in comparison with commercial landings. 
(Author’s abstract) 

W89-08098 


REVIEW OF INFORMATION RELATING TO 
FISH PASSAGE THROUGH TURBINES: IM- 
PLICATIONS TO TIDAL POWER SCHEMES, 
Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

J. K. Davies. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 111-126, 1988. 2 fig, 2 tab, 76 ref. 


Descriptors: *Fish passages, *Turbines, *Entrain- 
ment, *Fish, Reviews, Adult growth stage, Juve- 
nile growth stage, Hydroelectric plants, Tides, 
Water pressure, Turbulent flow, Shear, Mortality, 
Fish behavior. 


Field and laboratory studies on the passage of 
adult and juvenile fish through hydroelectric tur- 
bines are reviewed, with special emphasis on tidal 
schemes in operation. Although the types of injury 
which fish incur and their frequency are well doc- 
umented, little appears to be known about the 
specific hydraulic conditions within the turbine 
structure which actually cause the injury, despite 
the fact that the four main causes of fish loss 
(abrupt changes in pressure, water turbulence, 
shearing currents, and mechanical contact with 
turbine blades) have been identified. Factors caus- 
ing fish mortality fall into two main categories: (1) 
hydraulic conditions of pressure change, cavita- 
tion, shearing, and turbulence, producing direct, 
characteristic injuries; (2) conditions influencing 
the likelihood of actual fish collision with turbine 
components. These factors can be enhanced or 
reduced by alterations in turbine operation and, 
possibly, design. The significance of fish behavior 
and ecology with respect to prediction of numbers 
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of fish passing through installations, plus criteria 
which govern actual mortality rates, have yet to be 
elucidated. (Author’s abstract) 


COMPARATIVE ANALYSIS OF THE EFFECT 
OF A POWER STATION AND OF SMALL- 
MESH FISHERIES ON THE JUVENILE POPU- 
LATIONS OF SMELT AND FLOUNDER IN 
THE LOIRE ESTUARY: PRESENTATION OF 
METHODS, 

Nantes Univ. (France). Lab. de Biologie Marine. 
J. P. Robin. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 243-244, 1988. 3 ref. 


Descriptors: *Powerplants, *Fisheries, *Fish popu- 
lations, *Water pollution effects, *Flounders, 
*Smelt, *Loire Estuary, Juvenile growth stage, 
Estuaries, Fishing, Regression analysis. 


The impact of the Cordemais power station on fish 
in the Loire estuary (northern Bay of Biscay) is 
being studied, centering on young smelt and floun- 
der, which dominate the fish community there. 
The aim of the study is to estimate the overall 
impact of the power station on the first-year 
cohort of fishes and to compare it to the by-catch 
of the two fisheries using small-mesh gear and 
catching juvenile fish. Flounder larvae were 
caught mainly in the central area, where off-season 
observations have shown that smelt larvae do not 
arrive until the end of April. A sampling device 
was built to collect fish taken in by pumps at 
the power station. In spring 1987, samplings were 
carried out over 24-hr cycles with the two sam- 
pling systems. A preliminary analysis of the data 
underlines the importance of short-term variability 
in the catches. Multiple regression was used to 
seek relationships between the observed numbers 
of fish and environmental factors. Time of day 
does not seem to influence the results, whereas 
parameters related to the tidal cycle contribute 
significantly to the fit. Though a diel cycle of 
activity has been described for flounder larvae, it 
seems that variability in the catch should be esti- 
mated using a 12-h series of observations. (Doria- 


PTT) 
W89-08 104 


PREDICTION OF THE EFFECTS OF RE- 
DUCED RIVER DISCHARGE ON THE ESTU- 
ARIES OF THE SO CAPE 
PROVINCE, SOUTH AFRICA, 

Port Elizabeth Univ. (South Africa). Inst. for 
Coastal Research. 

For primary bibliographic entry see Field 2L. 
W89-08139 


LAKE MICHIGAN DIVERSION AND ILLI- 
NOIS WATERWAY, 

Illinois State Water Survey Div., Champaign. Sur- 
face Water Section. 

N. G. Bhowmik. 

Journal of Waterway, Port, Coastal, and Ocean 
Engineering JWPEDS, Vol. 115, No. 2, p 252-268, 
March 1989. 6 fig, 23 ref. 


Descriptors: *Interbasin transfers, *Illinois, *Lake 
Michigan, *Diversion, *Channel scour, *Sedimen- 
tation, Hydrological regime, Flow control, Flood 
discharge, Flood spreading, Flood flow, Flood 
damage, Groundwater level, Algal bloom, Aquatic 
environment, Vegetation effects, Costs, Hydrologi- 
cal regime, Bank erosion. 


In the early 1980s, a number of research projects 
were conducted to evaluate the potential impact 
on the Illinois Waterway of proposed increased 
diversions from the currently authorized rate of 
3,200 cfs (90.6 cu m/s) to 6,000 cfs (186.9 cu m/s) 
and 10,000 cfs (283 cu m/s). Some of this research 
is summarized. The following effects of diversion 
are identified: (a) increased scour and deposition of 
sediment in the upper reaches of the waterway; (b) 
a probable increase in backwater sedimentation 
rates; (c) no significant changes in sediment trans- 
port in the lower reaches except those associated 
with naturally increased inflow (however, the ef- 
fects on resuspension, scouring, and deposition of 
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sediments in the lower reaches are not known); (d) 
no significant increase in bank erosion rates except 
within the constricted reaches; (e) increased flood 
damage in the Alton pool compared to the upper 
hes; (f) an i in groundwater levels near 
the Illinois Waterway, making higher drawdown 
available for pumping; (g) increased pumpage costs 
for the drainage districts, ranging from 2-50% or 
more; (h) improvement in water quality in the 
upper reaches but no significant alteration of the 
osmotic balances; and (i) adverse effects on vegeta- 
tion, including bottomland species of trees, on 
some species of invertebrates, on feeding grounds 
of migratory individuals, and on algal blooms (be- 
cause of the availability of clear water). (Author’s 
abstract) 
W89-08149 





RESULTS OF LONG-TERM ZOOPLANKTON 
INVESTIGATIONS IN THE RIVER DANUBE, 
HUNGARY, 

Magyar Tudomanyos Akademia, Budapest. Station 
for Danube Research. 

For primary bibliographic entry see Field 2H: 
W89-08183 


IMPACT OF FINE SILT ON EPILITHIC PERI- 
PHYTON, AND POSSIBLE INTERACTIONS 
BETWEEN PERIPHYTON AND INVERTE- 
BRATE CONSUMERS, 

Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 

A. A. Graham. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1437-1440, October 
1988. 1 tab, 16 ref. 


Descriptors: *Dam effects, *Periphyton, *New 
Zealand, *Regulated flow, *Turbidity, Hydroelec- 
tric plants, Silt, Lower Waitaki River, Hakatara- 
mea River, Phosphorus, Nitrogen, Nutrients, 
Standing crops, Seasonal distribution, Photosyn- 
thesis, Comparison studies, Ecology, Limnology. 


Macrophytic vegetation is sparse in the Lower 
Zealand 


Waitaki River (New ). Silt was suspected 
of preventing growth of periphyton in the Waitaki 
River, so periphyton from the Hakataramea River, 
a clear-water tributary of the Waitaki, was exam- 
ined for comparison. The discharge of the Lower 
Waitaki River is regulated by a hydroelectric 
project, and varies daily. Turbidity, commonly be- 
tween 1-10 NTU, and silt concentrations of 1 mg/1, 
give Waitaki water a characteristic cloudiness, 
whereas the Hakataramea has turbidity of about 
0.5 NTU and si led solids concentration of 1 
mg/1. Concentrations of P and N in both streams 
are generally low (mean total P 9.6 and 7.6 micro- 
gram/1, respectively, and mean total N 54 and 89 
microgram/l). Mean conductivity is 5.8 mS/m in 
the Waitaki and 7.8 mS/m in the Hakataramea. 
Standing crop dry weight and organic weight (loss 
on ignition) were determined for epilithic periphy- 
ton on 13 occasions. Representative stones be- 
tween 80 and 200 mm in length were taken from 
each study site each time for samples of periphy- 
ton. In early summer, standing crops of periphyton 
were low (less than 5 g/sq m loss on ignition) at 
both sites. By February, the standing crop had 
increased to about 50 g/sq m at the Waitaki site, 
but remained low at the Hakataramea site, result- 
ing in and approximately 11-fold difference in the 
mean standing crop between the two sites for the 
first 5 mo of the study. Standing crop (dry weight) 
in the Waitaki was always at least double that in 
the Hakataramea. In contrast, organic weight (loss 
on ignition) in the Hakataramea was more than 
double that in the Waitaki. This results is attributed 
to trapping of fine silt and accumulation of empty 
diatom frustules at the Waitaki site. As photosyn- 
thetic rates were similar at the two sites, it is 
suggested that the difference in standing crop was 
due to loss. Because hydraulic influences were 
similar, it is hypothesized that a difference i con- 
sumer activity explains the difference in standing 
crop between the two sites. The higher periphyton 
standing crop in the Hakataramea during winter- 
spring (21.1 g/sq m) versus that in summer-autumn 
(3.2 g/sq m) may be attributable to reduced ma- 
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croinvertebrate production owing to climatic fac- 
tors. (Rochester-PTT) 
W89-08201 


7. RESOURCES DATA 
7A, Network Design 


RESULTS OF EXTERNAL QUALITY-ASSUR- 

ANCE PROGRAM FOR THE NATIONAL AT- 

MOSPHERIC DEPOSITION PROGRAM AND 

NATIONAL TRENDS NETWORK DURING 

1985, 

Geological Survey, Denver, CO. Water Resources 
iV. 

M. H. Brooks, L. J. Schroder, and T. C. 

Willoughby. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water Resources Investigations Report 87-4219, 

1988. 14p, 6 tab, 12 ref. 


Descriptors: *Chemistry of precipitation, *Net- 
work design, *Acid rain, *Quality assurance, *Me- 
teorological data collection, *Monitoring, National 
Atmospheric Deposition Program, National 
Trends Network, Specific conductivity, Sampling, 
Hydrogen ion concentration. 


External quality assurance monitoring of the Na- 
tional Atmospheric Deposition Program (NADP) 
and National Trends Network (NTN) was per- 
formed by the U.S. Geological Survey during 
1985. The monitoring consisted of three primary 
programs: (1) an intersite comparison program de- 
signed to assess the precision and accuracy of 
onsite pH and specific conductance measurements 
made by NADP and NTN site operators; (2) a 
blind audit sample program designed to assess the 
effect of routine field handling on the precision and 
bias of NADP and NTN wet deposition data; and 
(3) an interlaboratory comparison program de- 
signed to compare analytical data from the labora- 
tory processing NADP and NTN samples with 
data produced by other laboratories routinely ana- 
lyzing wet deposition samples and to provide esti- 
mates of individual laboratory precision. An aver- 
age of 94% of the site operators participated in the 
four voluntary intersite comparisons during 1985. 
A larger percentage of participating site operators 
met the accuracy goal for specific conductance 
measurements (average, 87%) than for pH meas- 
urements (average, 67%). Overall precision was 
dependent on the actual specific conductance of 
the test solution and independent of the pH of the 
test solution. Data for the blind audit sample pro- 
gram indicated slight positive biases resulting from 
routine field handling for all analytes except specif- 
ic conductance. These biases were not large 
enough to be significant for most data users. Data 
for the blind audit sample program also indicated 
that decreases in hydrogen ion concentration were 
accompanied by decreases in specific conductance. 
Precision estimates derived from the blind audit 
sample program indicate that the major source of 
uncertainty in wet deposition data is the routine 
field handling that each wet deposition sample 
receives. Results of the interlaboratory comparison 
program were similar to results of previous years’ 
evaluations, indicating that the participating lab- 
oratories produced comparable data when they 
analyzed identical wet deposition samples, and that 
the laboratory processing NADP and NTN sam- 
ples achieved the best analyte precision of the 
participating laboratories. (Author’s abstract) 
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The detection of contamination of groundwater is 
essential before the extent of groundwater con- 
tamination can be determined through a ground- 
water monitoring program, and can be approached 
by systematically searching for sources of contami- 
nation and generating new data, by reviewing all 
existing data and information sources, or by chance 
encounters. The monitoring methodology dis- 
cussed is an eleven step approach: (1) Select area 
to be monitored; (2) Identify source(s) of contami- 
nation; (3) Compile groundwater usage in the area; 
(4) Describe the geohydrology in the area; (5) 
Describe the groundwater quality in the area; (6) 
Evaluate the potential for source material to re- 
search the water table; (7) Evaluate movement and 
attenuation of the contaminant; (8) Drill prelimi- 
nary monitoring wells; (9) Finalize and drill the 
monitoring network; (10) Accumulate and inter- 
pret data from network; and (11) Recommend re- 
medial action. Surface electrical methods, electro- 
magnetic methods, self-potential, shallow geother- 
mic methods, airborn geothermics and ground 
probing radar, are all common methods for collect- 
ing monitoring data. Since 1969, aquifer suscepti- 
bility maps have been published for most States. 
The maps vary considerably in quality and meth- 
odology in drawing the maps. However, with new 
3-D geologic mapping techniques, better possible 
aquifer susceptibility maps can concentrate efforts 
to regions where groundwater contamination is 
most likely. Often these are the areas where con- 
tamination has not been recognized by the general 
public and reported to environmental agencies. 
The permeable nature of the soil has allowed the 
waste to enter the groundwater systems where it 
goes unseen and unnoticed and no surface prob- 
lems are apparent. (See also W89-07141) (Lantz- 
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Factors that groundwater monitoring and sampling 
schemes must take into consideration before bore- 
hole completions are finalized include geology, 
depth to groundwater, aquifer thickness, and the 
nature of the contaminants. In most cases the infor- 
mation on rock type, water levels, aquifer proper- 
ties and bulk groundwater chemistry from a simple 
borehole is not sufficient. For established or sensi- 
tively sited landfills, specialized installations and 
sampling equipment are necessary to define 
groundwater quality and trends accurately. Bore- 
hole completions described can be classified into 
three types; open, lined, screened, and enclosed 
instrumented. The use of a variety of discrete 
samplers and electric submersible pumps for vari- 
ous borehole types is discussed. Once groundwater 
samples have been obtained, they must be dealt 
with rapidly; either by taking on-site measurements 
or by preservation for later detailed laboratory 
analysis, or both. Temperature, pH, Eh, conductiv- 
ity, dissolved oxygen, and total alkalinity should be 
determined on-site. Samples analyzed in the labora- 
tory must be appropriately filtered and preserved. 
(See also W89-07178) (White-Reimer-PTT) 
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Many site investigations fail to provide reliable 
information on site groundwater levels and quality 
although this type of information is often crucial 
for successful design and construction. In many 
cases instrumentation and long term monitoring 
are either unjustifiable or impracticable. However, 
adherence to a series of simple rules ensuring accu- 
rate recording of water levels and flush returns 
with reference to borehole and casing depth, 
throughout the drilling or boring program, can 
ensure that reliable information is obtained. Simi- 
larly simple and cheap equipment can ensure that 
general parameters defining water quality (pH and 
EC) and unstable parameters such as dissolved 
gases, hardness and alkalinity can be reliably deter- 
mined, although care is required to ensure that 
samples are representative particularly if no trial 
excavations are made. The use of this type of 
information and the requirement for it where it has 
not been properly collected are illustrated with 
reference to investigations for road construction, 
an opencast coal mine and a major dewatering 
operation. (See also W89-07178) (Author’s ab- 
stract) 
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The measurement of permeability, or more cor- 
rectly hydraulic conductivity of an aquifer is of 
fundamental importance in the understanding of 
water movement within it and to the prediction of 
the behavior of engineering works. A wide range 
of techniques available to the hydrogeologist and 
engineering geologist which. includes: laboratory 
measurement, using both gas and water permea- 
meters; pumping test, with and without observa- 
tion boreholes; inflow and outflow packer tests; 
and numerical and analogue aquifer models are 
described, and the practical problems and relative 
merits discussed. An example using these tech- 
niques for the construction of a large shaft 35 m in 
diameter and 30 m deep in the Permo-Triassic 
sandstones is presented. The quantity of water to 
be abstracted to produce the required drawdown 
was derived from the regional aquifer parameters. 
The number and location of the abstraction points 
were designed using the regional aquifer param- 
eters in King’s (1984) simple model. The depths 
and diameters of the wells were designed using the 
value of specific yield obtained from the packer 
tests and step-drawdown tests. The specific yield is 
dependent on the local aquifer characteristics and 
the hydraulics of the well itself (well losses), which 
can be obtained only from packer tests and step- 





drawdown tests. (See also W89-07178) (White- 
Reimer-PTT) 
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As its role in the maintenance and the improve- 
ment of water quality, the U. S. Geological Survey 
has proposed a strong, high quality National 
Water-Quality assessment Program to unify the 
Nation’s water-quality activities. The program will 
be accomplished through investigations of about 
120 study areas (aquifer systems and river basins) 
throughout the Nation representing about 80% of 
the Nation’s water use. The collection of data and 
the interpretation and communication of findings 
will be conducted by small teams of individuals 
familiar with the study areas. The study units will 
be linked in several ways: prescribed set of study 
approaches and sample collection, laboratory anal- 
ysis and quality assurance; data collected and inter- 
preted on a nationally consistent set of water- 
quality constituents; consistent records of ancillary 
information on streamflow and basin characteris- 
tics, well and aquifer characteristics, and land use 
and other measures of human activity; written 
reports containing similar information for each 
study unit; and data stored in national data files, 
where they will be available to the user communi- 
ty upon request. Assessment activities in each of 
the study units will be performed on a rotational 
basis. The proposed program of the U.S. Geologi- 
cal Survey is intended to supplement not act as a 
substitute for other water quality assessment pro- 
grams. (Geiger-PTT) 
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Despite discontinuation of periodic National Water 
Assessments resulting from the dissolution of the 
Water Resources Council (WRC), information that 
assesses the Nation’s water quantity and quality 
remains important to those involved in water re- 
source management. However, citing limited ap- 
parent use of the WRC’s Second National Water 
Assessment, some have implied that past assess- 
ments have been of minimal value to water re- 
source management and policy. This has led to 
numerous suggestions for modifying the assessment 
process in the belief that such changes would in- 
crease the perceived value of future national water 
assessment efforts. The use of the Second National 
Water Assessment was examined by surveying by 
mail a sample of state, regional, and federal water 
resource decision makers in two diverse water 
resource regions (the Missouri River basin and the 
Chesapeake Bay drainage area). A conceptual 
model integrating the economic theory of informa- 
tion with organizational decision theory was devel- 
oped to yze survey data. Results showed that 
the assessment is used mostly by decision makers in 
resource development agencies located at the fed- 
eral level. A National Assessment targeted to con- 
cerns such as water quality would be used by 
individuals with water quality policy planning re- 
sponsibility. It is suggested that the costs of the 
assessment were not justified by benefits received 
by the users, and that the level of detail included in 
the assessment were not necessary. (Geiger-PTT) 
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The problem of determining the optimal route to 
operate a network of hydrometric gages within a 
— area is formulated and solved by an original 
ristic traveling salesman algorithm. The algo- 
rithm used for solving the problem takes into ac- 
count the variation of station service time, the 
eight-hour maximum working day, existence of 
more than one home base, and the budget con- 
straint. The traveling salesman algorithm is used to 
solve the optimal assignment problem within a 
one-day time limit, locating a starting base, stations 
to visit, and the closest home base. The ending 
base for the previous day becomes the starting base 
for the next day, and the assignment procedure is 
repeated. The computation proceeds from day to 
day, until all the stations in the considered region 
are serviced. The solution obtained presents the 
optimal route to operate a network of hydrometric 
gages. The optimization procedure has been ap- 
plied to the Dauphin hydrometric field area in 
Manitoba. (Author’s abstract) 
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Recent advances in high throughput/automated 
compositing with robotics/field-screening methods 
offer seldom-tapped opportunities for achieving 
cost-reduction in ground water quality monitoring 
— An economic framework is presented 
or the evaluation of sample compositing as a 
screening tool in ground water quality monitoring. 
When the likelihood of occurrence of a contami- 
nant in a well is very small, the use of sample 
compositing instead of routine exhaustive samplin; 
will lead to a reduction in analytical efforts. Suc 
reduction will be maximum when there are no 
contaminated wells in the network. An N-fold 
reduction will result when none of the wells in a 
network of N wells are contaminated. When 25% 
or more wells in a network are contaminated, the 
use of sample compositing will require, at the most, 
an additional 50% analytical effort compared to 
exhaustive sampling. A quantitative measure of the 
cost-effectiveness of sample compositing as a 
screening tool is shown to be dependent on two 
factors: a ratio (fi) of laboratory analytical cost to 
that of well installation and field sampling costs 
and a ratio (f2) of the expected number of contami- 
nated wells to that of the total number of wells in 
the network. Several useful mathematical results of 
primary interest are derived and illustrated with 
case examples. Selected areas for further research 
include: a study of hazardous waste sites around 
the nation to estimate the frequency distribution of 
the number of contaminated wells per site; labora- 
tory analyses of a variety of composites generated 
by mixing samples of known quality could be used 
to determine the conditions under which sample 
compositing can be used as a screening tool in 
monitoring; site characterization (hydrogeological 
information and well-placement capability) and its 
impact on the results of economic analysis present- 
ed; and possible uses of the methods presented for 
the justification of investments in more expensive 
but higher resolution analytical instruments. (Au- 
thor’s abstract) 
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Water quality data from 30 stations of the National 
Stream Quality Accounting Network (NASQAN) 
in the Ohio River basin were examined for spatial 
adequacy. A direct statistical test of differences 
between two sample means (for small sample size 
and unknown population variances) found that for 
over one-half of the 53 water quality parameters, 
differences in water quality could not be distin- 
guished for more than one-third of the station 
pairs. An indirect statistical approach, correlating 
mean water quality to 136 possible explanatory 





Field 7—RESOURCES DATA 
Group 7A—Network Design 


basin characteristics, resulted in reasonable cause- 
effect relationships for only 23 parameters. Based 
on a method developed to determine a spatially 
adequate sample size, it is recommended that the 
current bimonthly or quarterly sampling frequency 
be increased to monthly for all parameters and that 
the current annual reporting period be increased to 
four years. Other suggestions to make the system 
more cost-effective include: eliminate sampling 
during high flows; reduce the list of parameters 
measured; adopt uneven sampling frequencies 
among stations; consider dropping highly dynamic 
parameters; and repeat the current study on a 
national scale. (Author’s abstract) 
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A technique for determining a set of gaging sta- 
tions which constitutes a homogeneous group for 
regional flood frequency analysis is presented. The 
methodology, which is based upon the correlation 
structure of the annual flow values, was evaluated 
through a Monte Carlo simulation study using data 
from rivers in southern Manitoba. The results dem- 
onstrate that at-site estimation of extreme flow 
values is enhanced by the proposed regionalization 
procedure. The regionalization technique provides 
an improvement in the accuracy of at-site estima- 
tion of extreme flow values. The improvement 
exists relative to at-site only estimation and also 
relative to the results from considering all sites to 
come from one region, as reflected in the results 
from the Monte Carlo study. Thus the superiority 
of quality data as opposed to an increased quantity 
of data has been elucidated. In this context, quality 
data refers to information derived from a region 
identified as being homogeneous, whereas a large 
quantity of data (of lower overall quality) would 
result from including data from all stations into 
groups which have similar coefficients of variation, 
indicating that the resulting regions exhibit a desir- 
able homogeneity attribute. (Doria-PTT) 
W89-08129 


NETWORK FLOW ALGORITHM APPLIED TO 
CALIFORNIA AQUEDUCT SIMULATION, 
California State Dept. of Water Resources, Sacra- 
mento. 

For primary bibliographic entry see Field 8A. 
W89-08163 


WATER RESOURCE MANAGEMENT _IN 
SWEDEN, 

National Swedish Environment Protection Board, 
Solna. Research Dept. 

P. Olsen. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1505-1510, October 
1988. 3 fig, 2 tab, 6 ref. 


Descriptors: *Monitoring, 


*Sweden, *Network 
design, *Sampling, 


*Water quality protection, 
Bottom fauna, Phytoplankton, Chlorophyll a, 
Governmental interrelations, Data acquisition, 
Lakes, Rivers, Phosphorus, Nonpoint sources, Fish 
farming, Eutrophication. 


Receiving water quality monitoring in Sweden in- 
cludes approximately 2200 sampling sites, and na- 
tional monitoring funded or operated by the gov- 
ernment is about the same order of magnitude. 


Local coordinated monitoring in compliance with 
legislation has been going on since 1972, but long 
before that deteriorating quality in many rivers had 
caused the initiation of monitoring activities. Prior 
to the publication of guidelines by the Swedish 
National Environmental Protection Board in 1986, 
the typical monitoring program contained a large 
number of sampling sites. Normally one station 
was upstream from every outlet and one down- 
stream. The sampling frequency ranged from 2-4 
times per year and a wide-variety of water quality 
parameters were analyzed. Although this approach 
yielded an overall picture of water quality, the 
data were not suited very well to decision-making 
and planning. For water quality data to be useful in 
environmental protection work, they must have 
the following features: (1) a relatively high fre- 
quency so that time-series can be established; and 
(2) a more quantitative aspect, which is accom- 
plished by increasing the sampling frequency and 
including water-flow measurements. Sampling fre- 
quencies of 6-12 times/yr have been sufficient in 
most cases in Sweden. In the nionitoring of receiv- 
ing waters, several biological methods have been 
used to establish a cause-effect relationship be- 
tween the pollution load and the degree of disturb- 
ance of the ecosystem. Bottom fauna investigations 
are especially suited for monitoring a wide range 
of environmental disturbances. Another useful 
method is phytoplankton counts, in lakes exposed 
to eutrophication, but because of the lack of spe- 
cialists, chlorophyll a measurements are recom- 
mended for monitoring. The quantitative approach 
to monitoring data, now adopted in most receiving 
waters in Sweden, makes it possible to apply the 
loading model of Vollenweider to relevant lakes. 
Three cases are shown: transports of phosphorus at 
three stations on a small river, phosphorus loading 
of a lake with a fish-cage farm, and a method of 
calculating and integrating nonpoint loading with 
point loading in a small catchment. (Rochester- 
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A series of tests to determine the correction coeffi- 
cients for Price type AA and Price type OAA 
current meters, when subjected to vertical motion 
in a towing tank, have been conducted. During 
these tests, the meters were subjected to vertical 
travel that ranged from 1.0 to 4.0 ft and vertical 
rates of travel that ranged from 0.33 to 1.20 ft/sec 
while being towed through the water at speeds 
ranging from 0 to 8 ft/sec. The tests show that 
type AA and type OAA current meters are affect- 
ed adversely by the rate of vertical motion and the 
distance of vertical travel. In addition, the tests 
indicate that when current meters are moved verti- 
cally, correction coefficients must be applied to the 
observed meter velocities to correct for the regis- 
tration errors that are induced by the vertical 
motion. The type OAA current meter under-regis- 
ters and the type AA current meter over-registers 
in observed meter velocity. These coefficients for 
the type OAA current meter range from 0.99 to 


1.49 and for the type AA current meter range from 
0.33 to 1.07. When making current meter measure- 
ments from a boat or a cableway, errors in ob- 
served current meter velocity will occur when the 
bobbing of a boat or cableway places the current 
meter into vertical motion. These errors will be 
significant when flowing water is < 2 ft/sec and 
the rate of vertical motion is > 0.3 ft/sec. (Au- 
thor’s abstract) 
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CARBONATE AQUIFER SYSTEM NEAR ELIZ- 
ABETHTOWN, KENTUCKY, 

Geological Survey, Louisville, KY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07043 


DESCRIPTION AND TESTING OF THREE 
MOISTURE SENSORS FOR MEASURING 
SURFACE WETNESS ON CARBONATE 
BUILDING STONES, 
oo Survey, Denver, CO. Water Resources 
iv. 
R. B. See, M. M. Reddy, and R. G. Martin. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4177, 
1987. 16p, 13 fig, 1 tab, 12 ref. 


Descriptors: *Carbonate rocks, *Moisture probe, 
*Measuring instruments, Humidity, Relative hu- 
midity, Sensors. 


Three sensors were tested on building stones ex- 
posed to conditions that produce deposition of 
moisture. A relative humidity probe, a gypsum 
collected circuit grid, and a limestone block resis- 
tor were tested as sensors for determining surface 
wetness. Sensors were tested under laboratory con- 
ditions of constant relative humidity and tempera- 
ture and also under on-site conditions of variable 
relative humidity and temperature for 8 weeks at 
Newcomb, New York. Laboratory tests indicated 
that relative humidity alone did not cause sensors 
to become saturated. However, relative humidity 
did control the rate at which sensors dried after 
being saturated with distilled water. On-site testing 
of the relative humidity probe and the gypsum 
coated circuit grid indicated that they respond to a 
diurnal wetting and drying cycle; the limestone 





block resistor only responded to rainfall. (Author's 
abstract) 
W89-07045 


SURFACE-GEOPHYSICAL INVESTIGATIONS 
IN MELTON VALLEY, OAK RIDGE RESER- 
VATION, TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07047 


ECONOMIC COMPARISON OF TWO TYPES 
OF AUTOMATIC WATER-QUALITY MONI- 
TORS, 

Geological Survey, Columbus, OH. Water Re- 
sources Div. 

M. S. Katzenbach. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4232, 
1988. 24p, 12 fig, 4 tab, 1 ref. 


Descriptors: *Measuring instruments, *Economic 
aspects, *Water quality, *Monitoring, Sensors, 
Water temperature, Specific conductivity, Dis- 
solved oxygen, Hydrogen ion concentration, Per- 
formance evaluation. 


A comparison of the U.S. Geological Survey’s 
minimonitor system with a self-contained, ‘pack- 
aged-sensor’ system indicates that the packaged- 
sensor system requires less servicing time. The 
U.S. Geological Survey minimonitor is powered 
by an external battery and is housed in a weather- 
proof shelter. This instrument measures tempera- 
ture, specific conductance, dissolved oxygen, and 
pH by means of sensors with extension cables 
aving underwater connectors; data are recorded 
in binary coded decimal form on a 16-channel 
punched-paper-tape recorder that is housed in a 
shelter. The packaged-sensor system also measures 
temperature, specific conductance, dissolved 
oxygen, and pH by means of sensors housed in a 
package that is submerged in the stream. It has an 
internal power supply, no moving parts, and does 
not require a weatherproof shelter; data are stored 
in solid-state memory. Minimonitors were installed 
at four sites in Ohio where U.S. Geological Survey 
flowthrough monitors already were in operation. 
Two packaged-sensor systems also were assigned 
to each site and alternated every 2 weeks. Detailed 
records were kept of: (1) time involved in oper- 
ation and maintenance of the systems, and (2) 
equipment problems during the test period, which 
lasted from October 1985 through September 1986. 
Equipment costs were not considered in the eco- 
nomic evaluation. Results of the comparisons show 
that the packaged-sensor system required less time 
to install, operate, and maintain than the minimoni- 
tor system. (Author’s abstract) 
W89-07063 


MEASURING AND COMPUTING NATURAL 
GROUND-WATER RECHARGE AT SITES IN 
SOUTH-CENTRAL KANSAS, 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-07084 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 18, GLADSTONE, ILLINOIS, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 8B. 
W89-07089 


TECHNIQUES FOR ESTIMATING FLOOD- 
DEPTH FREQUENCY RELATIONS FOR 
STREAMS IN WEST VIRGINIA, 

Geological Survey, Charleston, WV. Water Re- 
sources Div. 

J. B. Wiley. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4111, 


1987. 17p, 8 fig, 2 tab, 11 ref. 


Descriptors: *Flood crest, *Flood forecasting, 
*Streamflow forecasting, *Flood frequency, *West 
Virginia, Streams, Statistical studies, Regression 
— Catchment areas, Drainage, Flow pro- 
iles. 


Multiple regression analyses are applied to data 
from 119 U.S. Geological Survey streamflow sta- 
tions to develop equations that estimate baseline 
depth (depth of 50% flow duration) and 100-yr 
flood depth on unregulated streams in West Vir- 
= Drainage basin characteristics determined 
tom the 100-yr flood depth analysis were used to 
develop 2-, 10-, 25-, 50-, and 500-yr regional flood 
depth equations. Two regions with distinct base- 
line depth equations and three regions with distinct 
flood depth equations are delineated. Drainage 
area is the most significant independent variable 
found in the central and northern areas of the state 
where mean basin elevation also is significant. The 
equations are applicable to any unregulated site in 
West Virginia where values of ind ent varia- 
bles are within the range evaluated for the region. 
Examples of inapplicable sites include those in 
reaches below dams, within and directly upstream 
from bridge or culvert constrictions, within en- 
croached reaches, in karst areas, and where 
streams flow through lakes or swamps. (Author’s 
abstract) 

W89-07090 


METHODS TO DETERMINE TRANSIT 
LOSSES FOR RETURN FLOWS OF TRANS- 
MOUNTAIN WATER IN FOUNTAIN CREEK 
BETWEEN COLORADO SPRINGS AND THE 
ARKANSAS COLORADO, 

—— Survey, Denver, CO. Water Resources 


Vv. 
For primary bibliographic entry see Field 2E. 
W89-07094 


DATA-MANAGEMENT SYSTEM FOR DE- 
TAILED AREAL INTERPRETIVE DATA, 
Geological Survey, Denver, CO. Water Resources 


Div. 
For primary bibliographic entry see Field 7C. 
W89-07116 


EVALUATION OF SAMPLING METHODS 
USED TO ESTIMATE IRRIGATION PUMP- 
AGE IN CHASE, DUNDY, AND PERKINS 
COUNTIES, NEBRASKA, 
— Survey, Denver, CO. Water Resources 
iv. 
F. J. Heimes, R. R. Luckey, and D. M. Stephens. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4092, 
1986. 27p, 7 fig, 6 tab, 6 ref 


Descriptors: *Data collections, *Irrigation water, 
*Nebraska, *Water use, *Pumping, Irrigation prac- 
tices, Groundwater irrigation, Irrigation wells, Re- 
gression analysis, Mathematical studies, Flow dis- 
charge, Irrigation, Flowmeters. 


Combining estimates of applied irrigation water, 
determined for selected sample sites, with informa- 
tion on irrigated acreage provides one alternative 
for developing areal estimates of groundwater 
pumpage for irrigation. The reliability of this ap- 
proach was evaluated by comparing estimated 
pumpage with metered pumpage for two years for 
a three-county area in southwestern Nebraska. 
Meters on all irrigation wells in the three counties 
provided a complete data set for evaluation of 
equipment and comparison with pumpage esti- 
mates. Regression analyses were conducted on dis- 
charge, time-of-operation, and pumpage data col- 
lected at 52 irrigation sites in 1983 and at 57 
irrigation sites in 1984 using data from inline flow- 
meters as the independent variable. The standard 
error of the estimate for regression analysis of 
discharge measurements made using a portable 
flowmeter was 6.8% of the mean discharge me- 
tered by inline flowmeters. The standard error of 
the estimate for regression analysis of time of oper- 
ation determined from electric meters was 8.1% of 
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the mean time of operation determined from in-line 
and 15.1% for engine-hour meters. Sampled pump- 
pod calculated by multiplying the average dis- 
charge obtained from the portable flowmeter by 
the time of operation obtained from energy or hour 
meters, was compared with metered pumpage 
from in-line flowmeters at sample sites. stand- 
ard error of the estimate for the regression analysis 
of sampled pumpage was 10.3% of the mean of the 
metered pumpage for 1983 and 1984 combined. 
The difference in the mean of the sampled pump- 
age and the mean of the metered pumpage was 
only 1.8% for 1983 and 2.3% for 1984. Estimated 
pumpage, for each county and for the study area, 
was calculated by multiplying application (sampled 
pumpage divided by irrigated acreages at sample 
sites) by irrigated acreage compiled from Landsat 
(Land satellite) imagery. Estimated pumpage was 
compared with total metered pumpage for each 
county and the study area. Estimated pumpage by 
county varied from 9% less, to 20% more, than 
metered pumpage in 1983 and from 9 to 15% more 
than metered pumpage in 1984. Estimated pump- 
age for the study area was 11 % more than me- 
tered pumpage in 1983 and 5% more than metered 
pumpage in 1984. (Author’s abstract) 

W89-07117 


GROUND WATER QUALITY PROTECTION 
AND MONITORING PROGRAMS IN ALBU- 
QUERQUE, 

Albuquerque Environmental Health and Energy 
Dept., NM. 

For primary bibliographic entry see Field 5G. 
W89-07125 


REFINEMENT OF COLUMN SETTLING TEST 
PROCEDURES FOR ESTIMATING THE 
QUALITY OF EFFLUENT FROM CONFINED 
DREDGED MATERIAL DISPOSAL AREAS, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field SE. 
W89-07140 


VOLUNTEER LAKE MONITORING PRO- 
GRAM, 1986. VOLUME II: NORTHWESTERN 
ILLINOIS REGION, 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

J. Hawes, and W. Hammel. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-148580. 
Price codes: A04 in paper copy, AO! in microfiche. 
Report No. IEPA/WPC/87-007b, October 1987. 
90p, 2 fig, 5 tab, 18 ref. 


Descriptors: *Illinois, *Public participation, *Mon- 
itoring, *Water quality, *Lakes, Turbidity, Lake 
classification, Secchi disks. 


This rt is Vol. II of a series of 7 reports 
summarizing Illinois EPA’s 1986 Volunteer Lake 
Monitoring Program. It provides a program over- 
view, summarizes results for 21 lakes in North- 
western Illinois, discusses lake/watershed manage- 
ment strategies, and contains individual analyses 
and recommendations for lakes monitored during 9 
or more sampling periods, and data for lakes moni- 
tored 4-8 sampling periods. Nineteen volunteers 
recorded total depth, Secchi disc transparency, 
and field observations for 21 lakes in Northwestern 
Illinois between May and October, 1986. Included 
were 18 dammed-stream type impoundments, | 
strip mine lake, 1 river backwater, and 1 excavated 
lake. Average transparencies ranged from 10.8-93.3 
inches. Forty-eight percent of the lakes exhibited 
average transparencies > 4 ft, 43% between 2 and 
4 ft, and 9% < 2 ft. Two lakes were classified as 
mesotrophic, and the remainder, eutrophic, based 
on average Secchi disc transparency. (Author’s 
abstract) 

W89-07 166 


CONTAMINANTS IN HUDSON-RARITAN ES- 
TUARY WATER AND INFLUENCE OF COLD 
STORAGE UPON ITS CHEMICAL COMPOSI- 
TION, 
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National Marine Fisheries Service, Milford, CT. 
Milford Lab. 

For primary bibliographic entry see Field 5B. 
W89-07171 


APPLICATION OF ISOTOPE HYDROLOGY 
TO GROUNDWATER PROBLEMS IN ENGI- 
NEERING GEOLOGY, 

P. J. Leggo, C. D. Warren, and D. Blakeway. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 169-176, 1 
tab, 8 fig, 10 ref. 


Descriptors: *Geohydrology, *Groundwater, 
*Groundwater movement, *Engineering geology, 
*Hydrology, Isotope studies, Isotope tracers, Civil 
Engineering, Geology, Reservoirs, Leakage, Rain- 
fall infiltration. 


The background details of stable isotopic fractiona- 
tion are summarized and two recent case histories 
are used to demonstrate its application to ground- 
water studies commonly met in many civil engi- 
neering situations, namely investigation of possible 
leakage from a reservoir and identification of the 
source of water contained within a large landslip. 
By the seasonal variations in the isotopic values, 
trends in groundwater isotopic composition can be 
identified and interpreted within the often limited 
geological and hydrogeological constraints of the 
site so as to provide conclusions as to the origin of 
the groundwaters. The ‘isotope movement picture,’ 
based on summer and winter samples collected at 
Moorgreen Reservoir, indicated the resurgent 
spting water was entirely random as compared to 
the movement of the reservoir data, leading to the 
conclusion that there is little if any relationship 
between the two. As part of the hydrogeological 
studies to ascertain the most beneficial drainage 
design for the Taren Landslip project, measure- 
ments of isotopic fractionation on rainwater and 
groundwater samples were made to provide clues 
as to the origin of water contained within the 
landslip material in relation to that in the underly- 
ing Coal Measures bedrock. The ‘isotope move- 
ment picture’ showed that in each case samples 
collected in June 1979 were more depleted in the 
heavy isotopic species than those collected in 
April, which is the reverse of the expected trend 
towards isotopically heavier rainfall in the summer 
months. (See also W89-07178) (White-Reimer- 


PTT) 
W89-07194 


SITE INVESTIGATIONS TECHNIQUES USED 
TO ASSESS THE LIKELY HYDROLOGICAL 
IMPACT OF A PROPOSED LANDFILL SITE, 
Applied Geology Ltd., Warwick (England). 

J. H. Whittle, and A. C. S. Swanson. 

IN: Groundwater in Engineering Geology. The 
ame Society, London. 1986. p 197-205, 2 fig, 
7 ref. 


Descriptors: *Landfills, *Waste disposal, *Land 
disposal, *Hydrologic aspects, *Hydrologic data, 
*Geohydrology, Site selection, Aerial photogra- 
phy, Groundwater pollution, Mapping, Inspection 
pits, Bore holes, Permeability, Peat, Dalinlongart, 
Argyllshire. 


In order to obtain geotechnical information re- 
quired for the design of the proposed landfill site at 
Dalinlongart, and assess its likely hydrological 
impact, a site investigation was conducted to 
define the hydrogeological regime and general 
ground conditions. A site walkover enabled a pre- 
liminary assessment of the prevailing hydrogeolo- 
gical conditions and a possible outline of a suitable 
landfill scheme. The desk study, using aerial photo- 
graphs, provided additional and detailed informa- 
tion, and identified areas requiring further exami- 
nation by geological mapping, inspection pits and 
bore holes. The ground investigation comprised a 
variety of techniques, reflecting the ground condi- 
tions, particularly the presence of soft peat which 
constrained access to the data required for strata 
location, classification and in situ characteristics 
such as permeability values. The surface and 
groundwater sampling program was an essential 
component of the investigation providing monitor- 
ing facilities and obtaining data indicating the cur- 


rent water qualities present in the area which can 
be used for future comparisons. Based on the site 
investigation a containment landfill type was con- 
sidered appropriate given the existence of a low 
permeability bedrock basin, with drainage of peat 
within the site, and perimeter drainage to prevent 
water inflows. The glacial till soils were consid- 
ered.suitable for providing cover materials and as a 
recifculation medium for a spray irrigation leach- 
ate treatment scheme. (See also W89-07178) 
(White-Reimer-PTT) 

W89-07197 


TECHNIQUE FOR GROUNDWATER QUAL- 
ITY MONITORING USING RESISTIVITY 
MEASUREMENTS MADE THROUGH A 
MODIFIED PLASTIC WELL-SCREEN, 

British Geological Survey, Keyworth (England). 
P. Jackson, J. Hallam, D. Allen, S. Hassett, and M. 
G. Culshaw. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 219-223, 5 fig, 
12 ref. 


Descriptors: *Borehole geophysics, *Monitoring, 
*Well-screens, *Groundwater quality, In situ tests, 
Terram fabric, Sand, Resistivity measurements. 


A composite well-screen has been developed for 
resistivity measurements using high permeability 
‘terram’ fabric wrapped around plastic well-screen 
containing 1.5 mm slots. Laboratory and in situ 
tests indicate that this screen presents a relatively 
small impedance to the flow of water and electrici- 
ty while excluding fines that may be present. Ex- 
periments with the well-screen were made in situ 
after emplacement in an unconsolidated, dense, 
fine coastal sand body. Results are presented of 
electrical resistivity measurements made through 
the well-screen, using a focussed resistivity tool, 
which indicate that changes in groundwater con- 
ductivity could be monitored as changes in forma- 
tion resistivity. The groundwater inside the well- 
screen has been logged but suffers from the possi- 
bility of vertical mixing whereas measurements 
through the casing do not. The well-screen also 
offers the possibility of taking the water samples in 
unconsolidated sediments using a simple, very low 
pressure, double packer system. The effect of the 
well-screen on the resistivity measurements was 
found to be small after comparison with a self- 
bored resistivity log where the sand has been in 
direct contact with the formation. (See also W89- 
07178) (Author’s abstract) 

W89-07199 


DYNAMIC SAMPLING OF GROUNDWATER 
FOR DISPERSION AND CORROSION INVES- 
TIGATIONS, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

D. C. Watkins. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 251-254, 3 
tab, 3 fig. 


Descriptors: *Groundwater quality, *Groundwat- 
er pollution, *Piezometers, *Sampling, Corrosion, 
Dispersion, Tracers, Glacial lakes, Pumping. 


Two examples of techniques developed and used 
by Hydraulics Research for sampling groundwater 
for the determination of its in situ inorganic and 
organic composition in regard to the purpose and 
accuracy required are described. The sampling of 
groundwater in a natural gradient regime contain- 
ing artificial contamination by a tracer species 
using special pneumatic piezometers (including in- 
stallation methods) is discussed. Plots of tracer 
breakthrough and tracer peaks during a dispersion 
experiment were produced. Samples were obtained 
which contained up to 20,000 times the back- 
ground level of tracer without contamination to 
adjacent samples, verifying that the technique of- 
fered discrete and accurate sampling with mini- 
mum disturbance to the natural groundwater 
regime. Secondly, a method was devised which 
enabled a rapid assessment of relevant parameters 
using hand-portable equipment in a laminated gla- 
cial lake formation. The results of the dynamic 
sampling exercise were used in conjunction with 


the chemical and bacterialogical analyses of the 
bulk water samples to assess in situ conditions of 
water quality and thus to predict the corrosion/ 
incrustation potential of the groundwater with 
regard to long term pumping. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07202 


INSTRUMENTATION IN GROUNDWATER, 
Building Research Establishment, Watford (Eng- 
land). Geotechnics Div. 

J. A. Charles. 


IN: Groundwater in Engineering Geology. The 


Geological Society, London. 1986. p 259-262, 11 
ref. 


Descriptors: *Monitoring, *Groundwater, 
*Groundwater movement, *Data acquisition, In- 
strumentation, Flow, Seepage, Permeability, Hy- 
draulic gradient, Piezometers, Pumping tests, Mon- 
itoring, Dams. 


The problems posed by the flow of groundwater 
are many and diverse. Instrumentation can only be 
usefully applied when the nature of the problems 
that may be encountered in a particular situation 
are understood. Instrumentation may be used to 
monitor: (1) The rate of flow when the groundwat- 
er level has been either lowered or raised by 
human activities; (2) Seepage velocity using vari- 
ous types of tracers; (3) Permeability and hydraulic 
gradient using piezometers or pumping tests; and 
(4) Flow or leakage through the detection of wet 
spots. Infrared thermography is currently being 
examined to assess its usefulness in locating wet 
areas on the downstream slope of dams and in 
identifying the source of the flow of water. Instru- 
mentation should be reliable, and great care should 
be taken during installation and operation as incor- 
rect measurements may be much worse than no 
measurements. (See >A 'W89-07178) (White- 
Reimer-PTT) 

W89-07203 


RAPID PERMEABILITY TESTING BY THE 
PRESSURISATION METHOD, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

J. M. A. Pontin, and M. A. French. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 263-272, 3 
tab, 8 fig, 14 ref, append. 


Descriptors: *Geohydrology, *Hydraulic perme- 
ability, *Permeability, *Compressibility, *Intertidal 
areas, Boreholes, Testing procedures, Clays, Silt. 


A new test and method of analysis was developed 
to investigate the hydraulic and geotechnical char- 
acteristics of a series of laminated clays and silts in 
an inter-tidal area that was difficult to access. The 
test has been used to predict permeability to within 
an order of magnitude of that determined by a 
large scale pumping test. Compressibility was also 
predicted to within a factor of 10 and it is felt that 
this margin of error may be typical for values of 
compressibility measured by this test. Advantages 
of this method over a full-scale pumping include 
speed and low cost. Its superiority over conven- 
tional falling head tests lies partly in the construc- 
tion of a special borehole, allowing clear definition 
of the section being tested and reducing problems 
of smearing etc. but above all in the consistency 
between test method and analysis. Results obtained 
from tests have produced reasonable estimates of 
permeability and compressibility (and hence diffu- 
sivity). (See also W89-07178) (White-Reimer-PTT) 
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MEASUREMENT, INTERPRETATION AND 
USE OF PERMEABILITY VALUES WITH SPE- 
CIFIC REFERENCE TO FISSURED 
AQUIFERS, 

North West Water Authority, Manchester (Eng- 
land). 

For primary bibliographic entry see Field 7A. 
W89-07205 





DESIGN AND APPLICATION OF A BORE- 
HOLE FLOWMETER, 

Newcastle upon Tyne Univ. (England). Engineer- 
iy ng Unit. 


IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 279-281, 3 fig, 
4 ref. 


Descriptors: *Flow measurement, *Flowmeters, 
*Geohydrology, *Boreholes, *Groundwater 
movement, Permeability, Packer tests. 


A borehole flowmeter has been developed to 
measure low flow rates in NX (76 mm) boreholes. 
The instrument can be used to determine the stand- 
ing water level and permeability of a test section of 
the borehole. The borehole flowmeter is a short, 
lightweight wireline packer which is inflated pneu- 
matically and contains a turbine flowmeter trans- 
mitter unit. The useful flow range of the standard 
instrument is approximately 0.7 cu cm/s to 70 cu 
cm/s. The unit was originally designed to measure 
small axial flow rates in an array of boreholes 
which was thought to intersect a series of perched 
aquifers. Experimentation showed that an in- 
creased rate of flow could be induced through the 
unit by piping water into the top of the borehole, 
the flow rate being proportional to the excess head 
of water above the unit. Using this principle, a 
form of in situ falling head permeability test was 
devised. The results were similar to those of the 
packer tests carried out in the same test sections. 
The method has several advantages over packer 
testing in many conditions. The wireline equipment 
is light and can be operated by one person. The 
permeability test results are repeatable and are 
—— on average within one hour, though a 
satisfactory relationship between flow and head is 
usually established within ten minutes in a moder- 
ately permeable formation. (See also W89-07178) 
(Author’s abstract) 

W89-07206 


RESULTS OF AN EXPERIMENTAL PRO- 
GRAMME OF IN SITU PERMEABILITY TEST- 
ING IN ROCK, 

Newcastle upon Tyne Univ. (England). Engineer- 
ing Geology Unit. 

For primary bibliographic entry see Field 2F. 
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AUTOMATIC MONITORING OF GROUND- 

WATER CONDITIONS, 

— Instruments Ltd., Leamington (Eng- 

land). 

R. C. Weeks, and P. Star. 

IN: Groundwater in Engineering Geology. The 

— Society, London. 1986. p 369-373, 7 fig, 
ref. 


Descriptors: *Data acquisition, *Groundwater, 
*Groundwater movement, *Geohydrology, *Elec- 
tronic equipment, *Monitoring, Piezometers, Scan- 
ners, Data loggers, Automation, Economic effi- 
ciency. 


Recent innovations, particularly in electronics, 
coupled with the needs of the construction indus- 
try have led to the development of a range of 
equipment which allows reliable, economic and 
automatic data logging of groundwater conditions 
in boreholes and piezometers. Four basic types of 
piezometers which lend themselves to automation 
are standpipe, pneumatic, hydraulic, and electrical. 
The automation of standpipe, pneumatic and hy- 
draulic piezometers requires an electromechanical 
fluid wafer switching mechanism incorporated into 
a scanner which is controlled by a data logger. 
Proper installation procedures are critical for ob- 
taining reliable data. Once automatic equipment 
has been installed its operation is simple; however, 
the person who obtains the readings should have a 
basic understanding of the systems and what data is 
expected. Advantages of the automatic monitoring 
system include being able to obtain large volumes 
of data during all weather conditions and the abili- 
ty to interface with computers for rapid data analy- 
sis. Due to the advances in computer technology, 
automatic data logging systems can now be manu- 
factured at relatively low prices. This allows them 


to be cost effective even on small projects. (See 
also W89-07178) (White-Reimer-PTT) 
W89-07216 


MONITORING OF GROUNDWATER CONDI- 
TIONS AT WEST CHEVINGTON OPENCAST 
COAL SITE, NORTHUMBERLAND. 

NCB Opencast Executive (N.E. Region), Ashfield 
Towers, Kenton Road, Newcastle upon Tyne NE3 
4PE, England. 

For primary bibliographic entry see Field 2F. 
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MONITORING GROUNDWATER  CONDI- 
TIONS IN A HIGHWAY EMBANKMENT, 
Transport and Road Research Lab., Crowthorne 
(England). Ground Engineering Div. 

For primary bibliographic entry see Field 8D. 
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ESTIMATION OF MASS PERMEABILITY FOR 
EXCAVATIONS FOR THE GREATER CAIRO 
WASTEWATER PROJECT, 

American British Consultants, Cairo (Egypt). 

R. H. Coe, and W. F. Kay. 

IN: Groundwater in Seginctiina Geology. The 
Geological Society, London. 1986. p 497-508, 1 
tab, 6 fig, 1 ref. 


Descriptors: *Groundwater control, *Construc- 
tion, *Groundwater movement, *Greater Cairo 
Wastewater Project, *Permeability, *Subsurface 
drainage, *Dewatering, Boreholes, Pumping tests, 
Hazen’s formula, On-site investigations, Cairo, 
Egypt. 


The Greater Cairo wastewater project involves the 
design and construction of a network of tunnels, 
pipelines, culverts and pumping stations to transfer 
the wastewater to existing and proposed treatment 
works to the east and west of the city. The struc- 
tures are up to 32 m below ground surface in the 
saturated alluvium. Therefore, groundwater plays 
a significant part during construction. The various 
site investigations and construction activities re- 
vealed significant variations in the estimation of 
mass permeability for similar soil conditions. Per- 
meability was estimated from pumping tests, bore- 
hole permeability tests, Hazen’s formula based on 
grain size, and construction dewatering. The per- 
meabilities estimated from pumping tests carried 
out at construction sites prior to the installation of 
dewatering systems have been consistent with the 
flows measured from the dewatering systems. Per- 
meabilities measured in borehole permeability tests 
have not shown such consistency and have gener- 
ally under-estimated the discharge required for a 
given drawdown. Where pumping test data are not 
available and Hazen’s formula is applicable, this is 
likely to yield a better estimate of discharge than 
borehole permeability tests. It is stressed that 
pumping tests must adequately model the proposed 
dewatering system, and the system must be in- 
stalled with flexibility, adequate monitoring, and 
the ability to adjust to the system response. (See 
also W89-07178) (White-Reimer-PTT) 

W89-07227 


QUANTIFICATION OF INTERFERENCES 
UNDER EQUILIBRIUM CONDITIONS WITH 
APPLICATION TO FREE CHLORINE ANALY- 
SIS IN THE PRESENCE OF ORGANIC 
CHLORAMINE, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5F. 
W89-07249 


ANODIC DISSOLUTION OF LEAD SULFIDE 
SINGLE CRYSTAL IN SIMPLE ELECTRO- 
LYTE SOLUTIONS, 

Delaware Univ., Newark. Environmental Engi- 
neering Lab. 

A. P. Davis, and C. P. Huang. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 71-74, 1 fig, 1 tab, 
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RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


2 ref. 


Descriptors: *Path of pollutants, *Lead, *Elec- 
trodes, *Sulfides, Lead sulfide, Heavy metals, 
Measuring instruments, Fate of pollutants, Sympo- 
sia. 


In order to better understand the fate and transport 
of lead evolving from sulfide minerals, the oxida- 
tive interactions of lead sulfide resulting from vari- 
ous environmental parameters was investigated. A 
rotating disk electrode with a fabricated lead sul- 
fide disk and platinum ring was used because the 
pian g en rag conditions near the electrode sur- 
face had been rigorously established. A saturated 
calomel electrode and a platinum electrode serve 
as reference and counter el 
The ring current is an indication of the amount of 
Pb(+2) ions dissolved from the disk. The ring 
collection efficiency, defined as the ratio of ring 
current to that of the disk for this electrode, is 0.2. 
Peak current with i g pH. The 
maximum dissolution current for lead sulfide 
anodic sweeping voltammetry as well as potentios- 
tated curves increase with increasing light intensi- 
ty. Light irradiation increases the photo-oxidation 
of electrons and holes which assist in the oxidation 
of PbS(s) as well as the elemental sulfur. The 
voltametric and potentiostated currents both 
as the rotating speed increases. As 
Pb(+2) ions are released into the solution, they 
electrostatically repel H(+) ions away from the 
surface. At slow rotational speeds, a local pH rise 
at the electrode surface occurs favoring the oxida- 
tion of sulfur to sulfate and permitting the lead 
sulfide dissolution to continue to higher current 
densities prior to the onset of passivation. The 
accumulation of lead ions and subsequent pH rise 
near the PbS disk is prevented by the hydrodyna- 
mics of the high rotation rates. (See also W89- 
07234) (Miller-PTT) 
W89-07250 








RISK pa paged ON CHRONIC ARSENIC 
DRINKING WATER - AN EPI- 

DEMIOLOGICAL MODEL, 

National Taiwan Univ., Taipei. Inst. of Public 

Health. 

For primary bibliographic entry see Field SC. 

W89-07263 


SOME POTENTIAL PROBLEMS IN ASSESS- 
ING THE EFFECTS OF CHRONIC ARSENIC 
EXPOSURE IN NORTH MEXICO, 

Instituto Politecnico Nacional, Mexico City. Dept. 
de Farmacologia y Toxicolgia. 

For primary bibliographic entry see Field SC. 
W89-07264 


ARSENIC COMPOUNDS IN WATER AND OR- 
GANISMS: ANALYSIS AND TOXICITY, 
Texas A and M Univ., College Station. Dept. of 


Chemistry. 
For primary bibliographic entry see Field 5A. 
W89-07265 


ELECTROLYTIC RESPIROMETRY BIODE- 
GRADATION APPROACH TO EVALUATE 
THE BIOACTIVITY OF MICROBIAL CON- 
SORTIA AND BIOCATALYTIC COMMERCIAL 
PRODUCTS USED FOR SUBSTRATE OXIDA- 
TION, 

Environmental Protection Agency, 
OH. Water Engineering Research Lab. 
For primary bibliographic entry see Field SD. 
W89-07267 


Cincinnati, 


STABLE ISOTOPES AS ENVIRONMENTAL 
TRACERS, 

Texas Univ., Port Aransas. Marine Science Inst. 
P. L. Parker, and M. E. Caughey. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 166-168, 3 tab. 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


Descriptors: *Path of pollutants, *Tracers, *Envi- 
ronmental tracers, *Isotopic tracers, Industrial pol- 
lution, Gulf of Mexico, Fate of pollutants, Carbon 
isotopes, Sulfur isotopes, Texas. 


Predictable trends in stable isotope ratios, which 
can facilitate tracing sources, distribution patterns, 
and eventual fates of a wide variety of environ- 
mentally important chemicals, are discussed. Many 
of the products and by-products of industrial ac- 
tivities in and around the Gulf of Mexico have 
characteristic stable isotope ratios. The carbon iso- 
tope ratio of feedstock, natural gas comprised 
mostly of methane, is reflected in dissolved organic 
carbon of the first stage effluent as well as in the 
products of a Gulf Coast petrochemical plant. 
Comparing results from a 1986 follow-up study, 
the overall level of petrochemical pollution in the 
Houston Ship Channel appears to have decreased. 
The average value in the original 1968 study was 
strongly influenced by petrochemicals while the 
1986 average suggests a greater proportion of the 
organic matter came from one or more isotopically 
heavier sources. Lavaca Bay is not heavily indus- 
trialized and so offers a possible control to estimate 
natural background values. The river mouth and 
up river values reflect terrestrial dominance and 
may represent a theoretical, unpolluted Houston 
Ship Channel. One possible means of distinguishing 
marine organic matter from terrestrial, or pollution 
from natural organic matter, is to find a second 
element to use as an isotopic label. Sulfur from 
seawater sulfate has delta34S values which are 
distinctly positive compared with sulfur from con- 
tinental runoff or from marsh environments. 
Shrimp tissue analyzed for both carbon and sulfur 
carries the isotopic signature of its environment 
allowing classification as estuarine, offshore or mi- 
ee. In the case of industrialized studies, if the 
eedstock sulfur for tracing the effects of both the 
lant and its products on the environment. House- 
id detergents, as well as certain dispersants used 
by the oil companies, contain organic sulfates and 
sulfonates which might be traced using stable iso- 
tope measurements. As with the shrimp, correla- 
tion diagrams plotting deltal3C versus deltal5N 
classify organic matter in marine sediments as to 
source much more reliably than could be done 
using either parameter by itself. Three-dimensional 
plots of deltal3C, deltalSN and delta34S may 
permit even more accurate classification of a wide 
variety of environmental samples. (See also W89- 
07234) (Miller-PTT) 
W89-07277 


ENVIRONMENTAL PROFILE ANALYSIS, 
GSF- Institute, 1300 La Velle Rd, Alamogordo, 
NM 88310. 

For primary bibliographic entry see Field 5A. 
W89-07281 


PH STABILITY OF PRECIPITATION SAM- 
P 


Environmental Monitoring and Services, Inc., Ca- 
marillo, CA. 

L. E. Topol, and S. Ozdemir. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, ees DC. 1987. p. 216-219, 1 fig, 1 
tab, 5 ref. 


Descriptors: *Sample preservation, *Water analy- 
sis, *Chemistry of Precipitation, *Precipitation, 
*Acid rain, *Hydrogen ion concentration, Water 
sampling. 


The importance of significant differences between 
field and laboratory measurements of pH of pre- 
cipitation samples was investigated. To gather 
more information on the reliability of the pH 
values, measurements were performed at the 19 
sites of the Utility Acid Precipitation Study Pro- 
gram for one year to more systematically study the 
sample pH change with time. The objectives of the 
study were to assess sample pH stability by deter- 
mining: (1) if significant changes in pH occurred in 
the two-week interval after sample collection, (2) if 
the pH differences between laboratory and field 
were due to different operator technique and elec- 
trodes, and (3) if pH measurements made in the 


laboratory as much as two weeks after collection 
have an acceptable uncertainty with regard to the 
event values upon collection. Results indicate that 
differences between field and lab pH values are not 
due merely to operator techniques or equipment 
but are caused, at least in part, to sample changes. 
These changes are in accord with hypothetical 
mechanisms, such as biogenic reactions (including 
the degradation of organic acids) and the neutral- 
ization of acid by alkaline soil dust. Other data 
show a consistency among sites with high weak 
acid fractions of total acidity and large changes in 
pH. However, although samples from sites of low 
acidity (pH greater than 4.7) can have large differ- 
ences between laboratory and field values (greater 
than 0.4 E unit), differences for higher acidity 
sites (pH less than 4.6) are generally much smaller. 
Further, the error involved in the annual averages 
for sites of mean pH greater than 4.6 appears to be 
less than 0.05 pH and up to about 0.12 pH for sites 
of lower acidity. (See also W89-07234) (Miller- 


W89-07283 


MODELING DATA FROM TIME RESOLVED 
LEACHING TESTS, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

For primary bibliographic entry see Field 5B. 
W89-07288 


DEVELOPMENT OF A WASTE TRACKING 
SYSTEM FOR PLANNING AND ANALYSIS OF 
LARGE SCALE LEACHING EXPERIMENTS, 
Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 5D. 
'W89-07290 


LEACHING OF SALTSTONE - LABORATORY 
AND FIELD TESTING AND MATHEMATICAL 
MODELING, 


For primary bibliographic entry see Field SE. 
W89-07293 


NEUTRON ACTIVATION ANALYSIS OF VERY 
RECENT SEDIMENT ACCUMULATIONS IN 
WETLANDS BORDERING THE NORTHERN 
GULF OF MEXICO, 

Louisiana State Univ., Baton Rouge. Nuclear Sci- 
ence Center. 

For primary bibliographic entry see Field 2J. 
W89-07317 


MONOBROMOBIMANE _ DERIVATIZATION 
AND HPLC SEPARATION OF REDUCED 
SULFUR COMPOUNDS IN _ SEDIMENT 
POREWATERS AND ASSOCIATED SULFUR 
OXIDIZING MOLLUSCS, 

Scripps Institution of Oceanography, La Jolla, CA. 
Marine Biology Research Div. 

R. D. Vetter, and B. Javor. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 513-514. 


Descriptors: *Separation techniques, *Chemical 
analysis, *Water analysis, *Sediments, *Chemical 
reactions, *Sulfur compounds, *Chromatography, 
*Mollusks, *Interstitial water, Bimane method, 
Methylene blue method, Sulfur bacteria, Symposia. 


The original bimane method was adapted in order 
to define the sulfur environment of sediments and 
to study the metabolism of sulfur tolerant and 
sulfur utilizing invertebrates. The monobromobi- 
mane derivatization and HPLC separation method 
of Fahey was adapted for the study of reduced 
sulfur compounds in sediment porewaters, hydro- 
thermal fluids and blood and tissue samples. Modi- 
fications to the method involve excitation of the 
fluorescent adduct in the ultraviolet results in a 
greater fluorescent yield, and the coupling of an in- 
line scintillation counter with the fluorescence de- 
tector of the HPLC such that 35S-sulfide can be 
traced through subsequent oxidation products. To 
validate the applicability of this method for sedi- 
ment porewater measurements, sulfide concentra- 
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tions were determined by the accepted methylene 
blue method and compared with monobromobi- 
mane derivatized oe les separated on HPLC. In 
general, the amount of sulfide as determined by the 
bimane method was always slightly lower than the 
methylene blue method. The procedure has al- 
lowed us to store samples for later analysis and to 
observe steps in metabolism or chemical oxidation 
and has reduced the potential artifacts of working 
with 35S-labeled substrates. This method should 
have broad applications on the field of environ- 
mental sulfur chemistry. (See also W89-07234) 
(Miller-PTT) 

W89-07331 


USE OF A DIFFUSION SCRUBBER AND CON- 


PEROXIDE AND SULFUR DIOXIDE, 

Texas Tech Univ., Lubbock. Dept. of Chemistry 
and Biochemistry. 

For primary bibliographic entry see Field 5A. 
W89-07349 


NATURAL 35S AS A WATERSHED-SCALE 
TRA 


CER, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 


For primary bibliographic entry see Field 5B. 
W89-07369 


FACTORS INFLUENCING THE UPTAKE OF 
METALS BY PLANTS IN TWO AREAS IN 
NORTH W 

Royal Holloway and Bedford New Coll., Egham 
(England). Dept. of Chemistry. 

For primary bibliographic entry see Field 5B. 
W89-07377 


APPLICATION OF GENE PROBES TO THE 
DETECTION OF ENTEROVIRUSES IN 
GROUNDWATER, 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

For primary bibliographic entry see Field 5A. 
W89-07382 


USE OF INACTIVATION RATE DATA FOR ES- 
TABLISHING DRINKING WATER DISINFEC- 
TION REQUIREMENTS FOR GIARDIA CYST 
CONTROL, 

Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

For primary bibliographic entry see Field 5F. 
W89-07386 


PREDICTING CUPRIC ION A\ 


Universidade Estadual de Campinas (Brazil). Inst. 
de Quimica. 

W. F. Jardim, and S. M. N. Gimenez. 

IN: Preprints of Papers Presented at the 194th 
ACS National Meeting. Vol. 27, No. 2. Division of 
Environmental Chemistry, American Chemical So- 
ciety, Washington, DC. 1987. p. 833-836, 1 tab, 7 
ref. 


Descriptors: *Algal control, *Water pollution con- 
trol, *Model studies, *Computer models, *Copper, 
Speciation, Ions, Natural waters, Binding-sites. 


A simple model was developed to compute copper 
speciation activity in water samples. The computer 
program, based upon the existence of two discrete 
binding-sites, has been applied to natural freshwa- 
ter samples and the theoretical activities were com- 
pared to the experimental values obtained in titra- 
tions. For samples in which both conditional stabil- 
ity constants of the copper complexes (CuL) 
formed with naturally occurring ligands were of 
the same order of magnitude, typical predicted 
values showed a mean deviation of 1% from the 
experimental data. The titration data is first ana- 
lyzed using Scatchard plots where the ratio CuL/ 





Cu(++) is plotted as a function of CuL. The 
curve is divided into two linear segments using the 
approach suggested by Rosenthal (1967). Assum- 
ing a system containing two discrete binding sites, 
the mass balance gives a fourth degree polynomial 
equation which was solved using the Newton- 
Raphson iterative method. The theoretical values 
of Cu(+ +) generated from the computer are com- 
pared with the experimental data using the first set 
of data obtained from the Scatchard plot. The 

rcent error of the theoretical value is then ana- 
lyzed in terms of random and biased dispersions. 
The residual variance is computed and used as the 
guiding parameter for further refinements of the 
equations. The multi-ligand system, in spite of the 
diversity in concentration and binding strength of 
the various ligands, can be modelled using a rela- 
tively small number of discrete sites. Usually metal 
speciation is controlled by preferential binding 
sites. From the results obtained for filtered and 
non-filtered samples for the Taquaral Lagoon, 
Brazil, the difference between K1 and K2 (condi- 
tional constants) is much smaller in the presence of 
suspended solids when compared to the filtered 
sample; but, the total ligand concentration is 33% 
higher due to the solid adsorbent sites. The model 
can be used to calculate total copper concentration 
that ought to be used in natural waters to provide 
the minimum concentration required to avoid nui- 
sance algal blooms. (See also W89-07234) (Miller- 


W89-07399 


TRACE METAL LABILITY AT MULTIPLE 
TIME RESTRAINTS USING A CONTROLLED 
FLOW RATE CHELEX COLUMN TECH- 
NIQUE, 

Bureau of Reclamation, Denver, CO. 

For primary bibliographic entry see Field SA. 
W89-07401 


SIMULTANEOUS XAD-2 RESIN EXTRACTION 
AND HIGH-RESOLUTION ELECTRON-CAP- 
TURE GAS CHROMATOGRAPHY OF CHLO- 
RINE-CONTAINING HERBICIDES IN WATER 
SAMPLES, 

Kitakyushu Municipal Inst. 
Health Sciences (Japan). 

For primary bibliographic entry see Field 5A. 
W89-07420 


of Environmental 


SEDIMENT-PROFILE CAMERA STUDY OF 
MILWAUKEE HARBOR SEDIMENTS, 
Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2J. 
W89-07445 


ANION-EXCHANGE ENRICHMENT AND 
SPECTROPHOTOMETRIC DETERMINATION 
OF TRACES OF GALLIUM IN NATURAL 
WATERS, 

Kagoshima Univ. (Japan). Lab. for Chemistry. 

For primary bibliographic entry see Field 2K. 
W89-07454 


COMBINATION OF THIN-LAYER CHROMA- 
TOGRAPHY AND INFRARED SPECTROSCO- 
PY IN THE ANALYSIS OF WATER, WASTE 
WATER AND SLUDGE: AN INTRODUCTION 
(KOMBINATION DUNNSCHICHT-CHROMA- 
TOGRAPHIE/IR-SPEKTROSKOPIE BEI DER 
ANALYSE VON WASSER, ABWASSER, 
SCHLAMM UND ABFALL: EINE EINFUH- 
RUNG), 
Bundesanstalt fuer 
(Germany, F.R.). 
For primary bibliographic entry see Field 5A. 
W89-07455 


Gewaesserkunde, Koblenz 


EFFECTS OF DISSOLVED OXYGEN PROBE 
LAG ON OXYGEN TRANSFER PARAMETER 
ESTIMATION, 

California Univ., Los Angeles. Dept. of Engineer- 


ing. 
T. L. Philichi, and M. K. Stenstrom. 


Journal Water Pollution Control Federation 


JWPFAS, Vol. 61, No. 1, p 83-86, January 1989. 6 
fig, 8 ref. 


Descriptors: *Sensors, *Error analysis, 
*Wastewater treatment, *Instrumentation, *Dis- 
solved oxygen, *Mathematical models, *Oxygen 
transfer, Data collection, Process control, Aerobic 
conditions, Aeration, Parameterization, Water 
quality management. 


Dissolved oxygen (DO) probes are widely used to 
collect concentration versus time data in non- 
steady-state reaeration tests that are used to esti- 
mate clean water oxygen transfer rates. Probe lag- 
induced error is known to alter the results of these 
tests. To estimate the magnitude of this error, a 
series of lab-scale reaeration experiments was per- 
formed using DO probes with various lag times. 
The experimental results were confirmed with a 
mathematical model that treats the probe lag as 
first order. The magnitude of the error in estimat- 
ing oxygen transfer rate is less than 1% if the 
product of the volumetric oxygen transfer coeffi- 
cient (K sub L a) and the probe time constant is 
less than 0.02. If low-end data truncation is per- 
formed, the product of probe lag and oxygen trans- 
fer coefficient can be increased to 0.05 without 
creating error in excess of 1%. (Author’s abstract) 
W89-07486 


MEASUREMENT OF RESPIRATION OF ACTI- 
VATED SLUDGE, 

> ame inst. Boris Kidric, Ljubljana (Yugoslav- 
ia). 

M. Ros, M. Dular, and P. A. Farkas. 

Water Research WATRAG, Vol. 22, No. 11, p 
1405-1411, November 1988. 11 tab, 23 ref. 


Descriptors: *Measuring instruments, *Activated 
sludge process, *Respiration, *Organic wastes, 
*Biological wastewater treatment, *Oxygen 
uptake, Mathematical studies, Mixed liquor solids, 
Stage treatment, Aerobic conditions, Oxygen 
transfer, Biological oxygen demand. 


The use of an open respirometer (respirograph) for 
the determination of biochemical oxygen demand 
is described. Recorder traces can be divided into 
four phases. On the basis of these phases, certain 
parameters that are employed in the characteriza- 
tion of wastewaters and in dimensioning and con- 
trolling biological treatment plants can be evaluat- 
ed. The first phase involves saturation of the sus- 
pension of activated sludge, where the suspension 
is transferred from the biological treatment plant to 
the respirograph and aerated until all the substrate 
in the system has been used up. Most of the sub- 
strate can be removed by rinsing the sludge with 
tap water. The second phase is the determination 
of endogenous oxygen uptake rate. This uptake 
rate has a calculable, constant value. The third 
phase is the calculation of the overall oxygen trans- 
fer coefficient. This can be calculated provided the 
same diffuser stone is applied for every experiment 
to maintain constant air flow, and provided the 
same volume and shape reactor is used for all 
measurements. Also, stirring with a magnetic or 
other stirrer and temperature of the mixed liquor 
must both be kept constant during the experiment. 
The final phase is the evaluation of the respiro- 
gram, which is accomplished once the overall 
oxygen transfer coefficient and the endogenous 
oxygen uptake rate have been measured. Some 
other methods that have previously been used for 
the determination of BOD (Warburg’s, Sapromat, 
dilution, etc.) are time-consuming. The respirogra- 
phic technique yields results within a few hours, 
the accuracy being comparable to that of the other 
methods. Respirography appears to be particularly 
suitable for use in controlling the operation of 
biological treatment plants. (Friedmann-PTT) 
W89-07495 


NATIONAL WATER-QUALITY ASSESSMENT: 
FUTURE DIRECTIONS OF THE U.S. GEO- 
LOGICAL SURVEY, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7A. 
W89-07543 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


OPTIMIZATION OF THE HYDROMETRIC 


NETWORK OPERATION BY A HEURISTIC 
TRAVELING SALESMAN ALGORITHM, 
Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7A. 
W89-07548 


ESTIMATION OF OPTICAL PROPERTIES OF 
WATER FROM SECCHI DISK DEPTHS, 
Ministry of Works and Development, Hamilton 
(New Zealand). Water Quality Centre. 

R. J. Davies-Colley, and W. N. Vant. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
6, p 1329-1335, December 1988. 2 fig, 1 tab, 29 ref. 


Descriptors: *Secchi disks, *Water depth, *Trans- 
parency, *Optical properties, *Reflectance, New 
Zealand, Lakes, Light penetration, Absorption, 
Theoretical analysis. 


Optical information on a water body is often re- 
quired when only Secchi disk depths are available. 
Many limnologists and water managers have at- 
tempted to estimate diffuse light attenuation in 
water from Secchi depth data assuming a simple 
inverse relationship. However, we show theoreti- 
cally that the product of Secchi depth and the 
diffuse attenuation coefficient is markedly depend- 
ent on the reflectance coefficient (brightness) of 
water. Data from 28 New Zealand lakes of diverse 
optical character demonstrated this dependence 
over a wide range of reflectance (1.1 to 35.9%). 
Uncritical estimation of attenuation coefficients for 
diffuse light from Secchi depths, using the current- 
ly available simple inverse expressions, is discour- 
aged because of the possibility of bias. (Author’s 
abstract) 

W89-07565 


FIELD EVALUATION OF A SLIM-HOLE 
BOREHOLE INDUCTION TOOL, 

Nevada Univ. System, Reno. Water Resources 
Center. 

K. C. Taylor, J. W. Hess, and A. Mazzela. 

Ground Water Monitoring Review GWMRDU, 
Vol. 9, No. 1, p 100-104, Winter 1989. 10 fig, 3 ref. 
EPA Assistance Agreement CR 812713 


Descriptors: *Borehole geophysics, 
*Logging(Recording), *Induction logging, *Bore- 
holes, *Drilling equipment, Conductivity, Hydrau- 
lic equipment, Temperature effects, Monitoring, 
Performance evaluation. 


The Geonics EM-39 borehole induction tool was 
field tested to evaluate its performance for measur- 
ing formation conductivity under controlled condi- 
tions. The effects of temperature changes and bore- 
hole fluids were found to be negligible under most 
conditions. The instrument can be calibrated in 
large bodies of water of known electrical conduc- 
tivity. When properly calibrated, the + or -5% 
accuracy claimed by the manufacturer is obtain- 
able. A geologic unit must be at least 4 m thick for 
the electrical conductivity of the unit to be accu- 
rately measured. Geologic units thinner than 4 m 
thick can be detected if the conductivity contrast 
to adjacent units is sufficiently large. (Author's 
abstract) 

W89-07577 


ECONOMICS OF SAMPLE COMPOSITING AS 
A SCREENING TOOL IN GROUND WATER 
QUALITY MONITORING, 

Iowa Univ., lowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 7A. 
W89-07582 


COMPARISON OF METHODS FOR SAM- 
PLING DISSOLVED NITROGEN IN A FRAC- 
TURED CARBONATE-ROCK AQUIFER, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field SA. 
W89-07583 
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Group 7B—Data Acquisition 


ARTIFICIAL SUBSTRATE EXPOSURE TIMES 
FOR PERIPHYTON BIOMASS ESTIMATES IN 
RIVERS, 

Department of Scientific and Industrial Research, 
Christchurch (New Zealand). Div. of Water Sci- 
ences. 

B. J. F. Biggs. 

New Zealand Journal of Marine and Freshwater 
Research NZJMBS, Vol. 22, No. 4, p 507-515, 
1988. 3 fig, 3 tab, 29 ref. 


Descriptors: ‘*Biological saraples, *Samplers, 
*Sampling, *Biomass, *Stream biota, *Substrates, 
*Periphyton, ‘*Detritus, Population dynamics, 
Aquatic populations, Aquatic environment, Detri- 
tus, Ecosystems, New Zealand. 


The time for periphyton biomass to accrue to 
approximately natural levels on a new artificial 
substrate sampler, designed for use in harsh river 
environments, was investigated. Six 8-week experi- 
ments were attempted in 9 New Zealand rivers of 
differing nutrient status. Accrual rates were highly 
variable and results between experiments were in- 
consistent within rivers. The colonization stage, 
and the low biomass communities, were dominated 
by heterotrophic organisms and/or detritus. In un- 
enriched and enriched rivers, biomass on the artifi- 
cial substrates approximated natural substrate after 
4 weeks. In moderately enriched rivers, results 
were highly variable and artificial substrate bio- 
mass gave only a fair representation of natural 
substrate levels after 8 weeks of accrual. Because 
of variability in accrual rates, adopting standard 
accrual times for artificial substrate sampling of 
New Zealand’s shallow, swift rivers is not recom- 
mended. Samplers should be checked regularly 
and removed just before sloughing starts at the 
most productive site, to avoid comparing sloughed 
and non-sloughed communities. (Author’s abstract) 
W89-07608 


APPLICATION OF SATELLITE DATA TO 
MONITORING SNOW COVER AND RUNOFF 
IN GREENLAND, 

Copenhagen Univ. (Denmark). Inst. of Geography. 
For primary bibliographic entry see Field 2C. 
W89-07625 


LONG-TERM PREDICTION MODEL FOR 
TOTAL PHOSPHORUS CONCENTRATIONS 
IN LAKE KINNERET, 

Kinneret Limnological Lab., Tiberias (Israel). 

For primary bibliographic entry see Field 5G. 
W89-07639 


DETERMINATION OF FREE FATTY-ACID 
CONTENT OF POLLUTED AND UNPOLLUT- 
ED WATERS, 

Salford Univ. (England). Dept. of Chemistry and 
Applied Chemistry. 

O. S. Fatoki, and F. Vernon. 

Water Research WATRAG, Vol. 23, No. 1, p 123- 
125, January 1989. 1 fig, 1 tab, 17 ref. 


Descriptors: *Measuring instruments, *Pollutant 
identification, *Chemical analysis, *Water analysis, 
*Capillary gas chromatography, *Fatty acids, 
England, Effluents, Wastewater treatment, 
Wastewater disposal, Wastewater analysis, River 
Irwell, River Etherow, River Mersey. 


A capillary gas chromatographic analytical 
method was used for the determination of free 
fatty acids (FFA) in surface waters. Of the several 
solvents tried for extraction, chloroform gave the 
best result. Monitoring programs were conducted 
in some rivers of northwest England (Irwell, Eth- 
erow, and Mersey) and sewage plant effluents. 
FFA ranging from carbon chain length C12 to 
C18, including unsaturated acid, were found, with 
a great predominance of normal even-carbon num- 
bers. Concentrations of FFA in the water samples 
ranged from 0.7 to 125 microgram/L (average: 
15.7 + or - 26.2 microgram/L). There were not 
marked differences in FFA constituents between 
polluted and unpolluted waters. The higher values 
of FFA content in polluted waters should be due 
to sewage. (Author’s abstract) 

W89-07647 


OBLIQUE SECTION HYDRIDE GENERATOR 
FOR SIMULTANEOUS DETERMINATION OF 
ARSENIC, ANTIMONY, AND BISMUTH IN 
GEOLOGICAL SAMPLES BY INDUCTIVELY 
COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY, 

Academia Sinica, Beijing (China). Research Center 
for Eco-Environmental Sciences. 

L. Zhang, X.- Q. Shan, and Z.- M. Ni. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 332, No. 7, p 764-768, December 
1988. 1 fig, 4 tab, 22 ref. 


Descriptors: *Measuring instruments, *Arsenic, 
*Antimony, ‘*Bismuth, ‘*Hydride generators, 
*Metals, *Chemical analysis, *Standards, *Atomic 
emission spectrometry, Chemical interference, Per- 
formance evaluation, Transition metals, Ions. 


An oblique section hydride generator has been 
developed for use in combination with inductively 
coupled plasma-atomic emission spectrometry. In 
this generator, there is no mixing tube. The sample 
solution and 1% m/v potassium tetrahydroborate 
solution is pumped by a peristaltic pump through 
two separate 1.5-mm diameter polyethylene tubes. 
The mixing and reaction of these solutions, and the 
separation of gaseous hydrides and liquids, are 
accomplished simultaneously in the oblique section 
of the generator. The evolved hydrides and hydro- 
gen are swept into the spectrometer by a continu- 
ous flow of argon. The generator offers less inter- 
ferences from concomitant ions and transition 
metal ions when compared with the conventional 
hydride generators reported in the literature. The 
emission signals and the detection limits of the 
analytes also are improved. The recommended hy- 
dride generator has been applied to the determina- 
tion of arsenic at the microgram/g level and anti- 
mony and bismuth at the sub-microgram/g level in 
geologic standard reference materials (GBW 
07302, GBW 07303, GBW 07304, GBW 07306, 
GBW 07307, and GBW 07305). A good agreement 
was achieved between the data obtained by the 
present study and certified values. Tables are in- 
cluded showing transition metal interferences for 
determination of arsenic, antimony, and bismuth 
using the oblique section hydride generator. 
(Rochester-PTT) 

W89-07654 


MEASUREMENTS OF THE SIZE-DEPEND- 
ENCE OF SOLUTE CONCENTRATIONS IN 
CLOUD DROPLETS, 

Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen. 

For primary bibliographic entry see Field 2B. 
W89-07662 


CLOUD CHEMISTRY RESEARCH AT WHITE- 
FACE MOUNTAIN, 

State Univ. of New York at Albany. Dept. of 
Atmospheric Science. 

For primary bibliographic entry see Field 5B. 
W89-07667 


EVALUATION OF THE EXTRACTION EFFI- 
CIENCIES OF SOME COMMON EXTRAC- 
TANTS FOR FE, CR, MN, NI, PB AND CU ON 
FIVE GRAIN-SIZE FRACTIONATED, TROPI- 
CAL MARINE SEDIMENTS, 

University of the West Indies, St. Augustine (Trin- 
idad and Tobago). Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W89-07671 


INFLUENCE OF VARIATIONS IN CULTURE 
MEDIUM ON THE SURVIVAL AND REPRO- 
DUCTION OF DAPHNIA MAGNA, 

Shell Research Ltd., Sittingbourne (England). Sit- 
tingbourne Research Centre. 

For primary bibliographic entry see Field 5A. 
W89-07682 


DETERMINATIONS OF POLYNUCLEAR AR- 
OMATIC HYDROCARBONS IN WATER BY 
FLOTATION ENRICHMENT AND HPLC, 

State Univ. of New York Coll. at Buffalo. Great 


Lakes Lab. 
For primary bibliographic entry see Field 5A. 
W89-07697 


QUENCHING AND LIQUID CHROMATOGRA- 
PHIC DETERMINATION OF POLYTHION- 
ATES IN NATURAL WATER, 

Tokyo Univ. (Japan). Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W89-07698 


FILTER TYPES, FILTRATION AND POST-FIL- 
TRATION TREATMENT IN PHYTOPLANK- 
TON PRODUCTION STUDIES, 

Port Elizabeth Univ. (South Africa). Dept. of 
Botany. 

T. Hilmer, and G. C. Bate. 

Journal of Plankton Research JPLRD9Y, Vol. 11, 
No. 1, p 49-63, January 1989. 2 fig, 4 tab, 40 ref. 


Descriptors: *Sample preservation, *Plankton, 
*Phytoplankton, *Filters, *Filtration, Carbon fil- 
ters, Glass fiber filters, Cellulose ester filters, 
Aquatic plants, Cell damage, Acid rinsing, Radio- 
active tracers. 


Acid rinsing, used to decontaminate filters in C14 
production studies, caused cell rupture and result- 
ed in elevated C14 counts in the filtrates of six out 
of seven phytoplankton samples. Large volume (50 
ml) rinses using only water caused some, but lesser, 
damage. Comparing the recovery of C14-labeled 
cells and chlorophyll a on glass fiber, polycarbon- 
ate and cellulose ester filters revealed unaccount- 
able losses at times with all three filter types. these 
losses could not be —- by cell rupture, at- 
tachment to the filter funnel wall, filter treatment 
or self-absorption during scintillation counting. 
Compared to the whole sample acid bubbling 
method, recovery on the glass-fiber filters was 
highest. Results for the polycarbonate filters were 
more variable, while, in all cases, recovery on 
cellulose ester filters was much lower. (Author’s 
abstract) 

W89-07709 


PREDICTIVE MODEL FOR RESUSPENSION 
AND DEPOSITION OF BOTTOM SEDIMENT 
IN A LAKE, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

For primary bibliographic entry see Field 2H. 
W89-07730 


AUTOMATED SPECTROPHOTOMETRIC 
FIELD MONITOR FOR WATER QUALITY PA- 
RAMETERS 


Hull Univ. (England). Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W89-07735 


ON-LINE VOLTAMMETRIC ANALYZER FOR 
TRACE METALS IN WASTEWATER, 

Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

For primary bibliographic entry see Field 5A. 
W89-07736 


INTERACTION OF TIDE AND RIVER FLOW, 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Water Resources Engineering. 

For primary bibliographic entry see Field 2L. 
W89-07744 


FAST MULTIRESERVOIR MULTIPERIOD 
LINEAR PROGRAMING MODELS, 

Newcastle Univ. (Australia). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 4A. 
W89-07754 


FLOW MEASUREMENT WITH TRAPEZOI- 
DAL FREE OVERFALL, 
Monash Univ., Clayton (Australia). Dept. of Civil 





Engineering. 

R. j. Keller, and S. S. Fong. 

Journal of Irrigation and Drainage Engineering 
JIDEDH, Vol. 115, No. 1, p 125-136, February 
1989. 5 fig, 2 tab, 15 ref. 


Descriptors: *Gaging, *Stream gaging, *Flow 
measurement, ‘*Streamflow, ‘*Open channels, 
*Channel flow, *Pressure distribution, Theoretical 
analysis, Model studies, Flow rate, Overflow chan- 
nels, Spillways, Model testing. 


Past theoretical and experimental investigations 
have shown that a relationship exists between the 
flow rate and the depth at the free overfall of a 
channel. Such a relationship enables, in principle, 
the use of the free overfall as a discharge measur- 
ing structure. The trapezoidal free overfall was 
analyzed by the one-dimensional momentum equa- 
tion which includes an assumed pressure distribu- 
tion at the brink. The pressure distribution is based 
on previous measurements in rectangular and trian- 
gular open channels. The predicted relationship 
between brink depth and discharge was _— 
with experimental data from a laboratory flume, 
and excellent agreement was evident. A calibration 
chart, applicable to any mild slope trapezoidal 
channel, was developed theoretically and checked 
against the data from the present study and data 
from previous studies. Again excellent agreement 
was noted. Comparison with previous predictive 
techniques, in which the pressure distribution at 
the brink was assumed to be uniformly atmospher- 
ic, illustrates the importance of including this pres- 
sure distribution in the analysis. (Author’s abstract) 
W89-07799 


IMPROVED METHODS FOR THE MEASURE- 
MENT OF PO210, PB210, AND RA226, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

G. Benoit, and H. F. Hemond. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 6, p 1618-1622, November 1988. 3 fig, 20 ref. 


Descriptors: *Radioactive dating, *Polonium ra- 
dioisotopes, *Sediments, *Radon radioisotopes, 
*Lead radioisotopes, Radioactivity techniques, Ra- 
diochemical analysis, Particulate matter, Sedimen- 
tology. 


The naturally occurring radionuclides Po210, 
Pb210, and Ra226 have been used extensively to 
determine the ages of recently deposited sediments 
and also as tracers of particle-reactive metals and 
particulate matter. Several potential disadvantages 
in the traditional measurement strategies of these 
radioisotopes are overcome by several refinements 
in measuring techniques. Pb210 and Po210 can be 
measured by alpha spectrometry following room- 
temperature plating in ordinary widemouthed 
sample jars. Use of two different isotopes of polo- 
nium (Po208 and Po209) as yield monitors facili- 
tates measurement of Pb210 and Po210 when both 
must be determined on the same samples. Hot HCl 
leaching and plating improves the resolution of 
alpha spectra for samples high in interfering iron. 
Ra226 can be quantitatively electrodeposited from 
aqueous solution onto steel disks in disposable piat- 
ing cells with an inexpensive 9-V battery elimina- 
tor as a power supply. The resulting source can be 
measured directly by alpha spectrometry, eliminat- 
ing the need for a separate detector system when 
determining supported Pb210 activity. (Geiger- 
PTT) 


W89-07827 


STRATIFIED, TWO-STAGE SAMPLING 
DESIGN FOR ESTIMATION OF THE BIO- 
MASS OF MYTILUS EDULIS L. IN LINDA- 
SPOLLENE, A LAND-LOCKED FJORD IN 
WESTERN NORWAY, 

Lund Univ. (Sweden). Dept. of Animal Ecology. 
For primary bibliographic entry see Field 2L. 
W89-07839 


PNEUMATIC, BOTTOM-ACTIVATED, OPEN- 
ING AND CLOSING DEVICE FOR EPI- 
BENTHIC SLEDGES, 

Bergen Univ. (Norway). Inst. of Marine Biology. 


J. H. Fossa, J. Larsson, and L. Buhl-Jensen. 
Sarsia SARIA3, Vol. 73, No. 4, p 299-302, 1988. 2 
fig, 1 tab, 9 ref. 


Descriptors: *Sampling, *Bottom sampling, *Bio- 
logical samples, *Benthic fauna, Aquatic environ- 
ment, Bottom sediments. 


Several epibenthic sledges with opening and clos- 
ing devices activated by bottom contact, messen- 
gers or acoustic signals have been constructed for 
sampling of the near-bottom fauna. There have, 
however, been doubts about how properly the 
sledge has sampled during a haul; if, for instance, 
the sledge has weak bottom contact and is lifted off 
the bottom in the front, the shoe will not be kept 
firmly against the substrate and the door may be 
partly opened. This may also happen when the 
substrate is very soft and there is a possibility that 
the door will flutter and disturb the sampling. 
Thus, a pneumatic opening and closing device was 
constructed at Kristineberg Marine Biological Sta- 
tion, Sweden, and is described. The sledgedoor 
opens upon contact with the sea floor and the 
pneumatic system keeps the door in a fully opened 
position as long as the sledge has proper contact 
with the bottom. When the bottom contact is 
weak, or the sledge is off the bottom, the door is 
kept closed. Fluttering of the door when the sledge 
has weak bottom contact is thus avoided. The 
system is suggested for use at moderate depths 
down to about 500 m. (Friedmann-PTT) 
W89-07840 


IN-SITU MONITORING OF WATER QUALITY 
ON 
TANCE, 

Zentrum fuer Umweltgestaltung, Berlin (German 
D.R.). 

For primary bibliographic entry see Field 5A. 
W89-07849 


THE BASIS OF SPECTRAL REFLEC- 


LIVING LAKES: AN AQUATIC LIMING AND 
FISH RESTORATION DEMONSTRATION 
PROGRAM, 

For primary bibliographic entry see Field 5G. 
W89-07884 


LAKE LIMING IN DIFFERENT TYPES OF 
ACID LAKES USING VARIOUS TYPES OF 
CALCITE POWDERS AND METHODS, 

For primary bibliographic entry see Field 5G. 
W89-07889 


EVALUATION OF THREE EXPERIMENTAL 
LOW-TECHNOLOGY APPROACHES TO ACID 
MITIGATION IN HEADWATER STREAMS, 
For primary bibliographic entry see Field 2G. 
W89-07896 


EQUIPMENT FOR MEASURING CURRENT 
VELOCITY, WATER TEMPERATURE, AND 
SUSPENDED SEDIMENT CONCENTRATION 
IN A RESERVOIR, 

Y. G. Pyrkin, and B. I. Samolyubov. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 258-263, October 1988. 2 fig, 12 ref. 
Translated from Gidrotekhnicheskoe Stroiiei’stvo, 
No. 4, p 48-51, April 1988. 


Descriptors: *Sampling, *Logging (Recording), 
*Reservoirs, *Velocity, *Water currents, *Density 
currents, *Water temperature, *Suspended sedi- 
ment, Instrumentation, USSR, Sedimentation rates, 
Sediment transport, Thermophotonephelometers, 
Turbulent flow, Stratified flow. 


Equipment for recording the parameters of the 
density current was created on the basis of field 
trips made in 1972-1980. The results of these inves- 
tigations showed that the development of measur- 
ing instruments and methods should be carried out 
with consideration of ten natural conditions and 
technical requirements. A measuring complex, 
which includes a gradient two-masted unit and 
individual instruments, was designed and con- 
structed in conformity with these ten conditions. 
Continuous measurements and sounding are ac- 
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complished by thermophotonephelometers, the 
logging and digital recorders of which are part of 
the onboard electronic equipment of the complex. 
Water samples are taken by a gradient sampling 
system, which includes eight synchronously oper- 
ating holders with three samplers in each. To take 
combined measurements, three holders are fas- 
tened on the two-masted gradient unit. The porta- 
ble devices separating the solid phase from the 
water samples consists of eight filtration columns 
with a common compressed air delivery system 
through the receiver. An image analyzer was used 
to obtain the spectra of the size of the suspended 
particles was done for the first time. The particle 
distributions were constructed according to a spe- 
cially compiled algorithm on this device with an 
ultraviolet microscope, automatic scanning of the 
specimen, and a display contrast discriminator. 
The tests of all the systems of the measuring com- 
plex, including recording of the turbulent charac- 
teristics, were successful. The equipment is effec- 
tive in various investigations of stratified, sedi- 
ment-transporting flows, including monitoring pol- 
lution of the hydrosphere and transport of land 
material by rivers into lakes and reservoirs. 
(Miller-PTT) 

W89-07911 


CHLOROPHYLL A DETERMINATION OF 
PERIPHYTON ON SEDIMENTS: IDENTIFICA- 
TION OF PROBLEMS AND RECOMMENDA- 
TION OF METHOD, 

Lund Univ. (Sweden). Dept. of Ecology. 

L. Hansson. 

Freshwater Biology FWBLAB, Vol. 20, p 347- 
352, 1988. 2 fig, 1 tab, 25 ref. 


Descriptors: *Water analysis, *Lake sediments, 
*Sediments, *Chlorophyll a, *Freeze drying, Ex- 
traction, Periphyton, Quantitative analysis. 


The impact of different amounts of water and 
organic material on the extraction of periphytic 
algal chlorophyll from lake sediments was evaluat- 
ed. Methanol extracted less chlorophyll than ace- 
tone from fresh sediment samples. The ratio be- 
tween the amount of chlorophyll extracted with 
methanol and acetone increased with decreasing 
water content of the sample. When sediments were 
freeze-dried prior to extraction of chlorophyll, the 
extraction efficiency increased between 3.4 and 
10.0 times compared with fresh samples. It is sug- 
gested that the higher extraction efficiency for 
freeze-dried samples is due to reduction in water 
content and pulverization of the sediment, allow- 
ing improved exposure to the solvent. The result is 
that freeze-drying, prior to extraction in acetone 
(90%) or ethanol (96%), is recommended as the 
best available method for quantification of chloro- 
phyll a in sediments. (Author’s abstract) 
W89-07915 


IN VIVO ALGAL FLUORESCENCE, SPEC- 
TRAL CHANGE DUE TO LIGHT INTENSITY 
CHANGES AND THE AUTOMATIC CHARAC- 
TERIZATION OF ALGAE, 
Freshwater Biological Association, 
(England). 

J. Hilton, E. Rigg, and G. Jaworski. 
Freshwater Biology FWBLAB, Vol. 21, p 375- 
382, 1989. 3 fig, 3 tab, 12 ref. 


Ambleside 


Descriptors: *Lakes, *Rivers, *Algae, *Fluores- 
cence, *Light intensity, *Spectral analysis, Cyano- 
phyta, Chlorophyll. 


The in vivo total fluorescence spectra of freshwa- 
ter algae and the consequences for automatic algal 
identification are presented. Total fluorescence 
spectra of thirty-two freshwater algae show that 
the majority of the information is contained in the 
excitation of emission at 680 nm. In both marine 
and freshwater algae, the presence of a phycoer- 
ythrin peak, combined with a low chlorophyll 
fluorescence emission, is indicative of a blue-green 
algal species but the absence of a phycoerythrin 
emission is not proof that the alga is not a blue- 
green. They may, alternatively, exhibit low chloro- 
phyll and phycoerythrin fluorescence, but have 
high phycocyanin fluorescence. This effect, com- 
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bined with the potential for chromatic adaptation 
in some species, may make the absolute identifica- 
tion of algal species by automatic instrumentation 
using fluorescence emissions more difficult. But, it 
increases the number of wavelength regions con- 
taining information, making species separation 
easier. And, it may allow some conclusions to be 
made concerning the previous light history of the 
alga if it can be identified by some other means. 
(Miller-PTT) 

W89-07919 


MIXED WEAK ACID/BASE SYSTEMS: PART 
1--MIXTURE CHARACTERISATION, 

Cape Town Univ. (South Africa). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5D. 
W89-07924 


METHOD FOR THE EXAMINATION OF THE 
DEPOSITION OF DYNAMICALLY FORMED 
ZIRCONIUM MEMBRANES, 

Natal Univ., Durban (South Africa). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5D. 
W89-07929 


MEASUREMENT AND ANALYSIS OF DE- 
PRESSION STORAGE ON A HILLSLOPE, 

New South Wales Univ., Kensington (Australia). 
Dept. of Civil Engineering. 

J. Sneddon, and T. G. Chapman. 

Hydrological Processes HYPRE3, Vol. 3, No. 1, p 
1-13, January-March 1989. 10 fig, 6 tab, 18 ref. 


Descriptors: *Runoff, Rainfall-runoff relationships, 
*Photogrammetry, *Terrain analysis, *Topogra- 
phy, *Depression storage, *Slopes, Surface deten- 
tion, Microtopography, Contours, Estimation, Sur- 
face runoff. 


A precise photogrammetric technique was used to 
determine the microtopography of seven 2.6 m X 
1.2 m experimental units located on a hillslope. 
Surface elevations were determined with an accu- 
racy of better than 1 mm, from which contours at 2 
mm intervals were interpolated. These contour 
plots were then manually interpreted to define 
depressions and associated storage volumes. Anal- 
ysis of the results highlighted the complex variabil- 
ity of depression storage over the hillslope, for 
example there being little relation between depres- 
sion storage volumes and unit slope. This study 
also ee the sampling problem for the meas- 
urement of depression storage on natural surfaces, 
which appears not to have been formally recog- 
nized previously, and also emphasizes the practical 
difficulty of achieving depression storage estimates 
with coefficients of variation less than ten percent 
to 50 percent, much of this variability being due to 
problems of interpretation rather than measure- 
ment of the surface. (Author’s abstract) 

W89-07930 


CALIBRATION AND USE OF PRESSURE 
TRANSDUCER IN SOIL HYDROLOGY, 
Georgia Univ., Athens. School of Forest Re- 
sources. 

J. F. Dowd, and A. G. Williams. 

Hydrological Processes HYPRE3, Vol. 3, No. 1, p 
43-49, January-March 1989. 5 fig, 1 tab, 12 ref. 


Descriptors: *Soil moisture, *Soil moisture meters, 
*Calibration, *Electrical equipment, *Soil water 
suction, *Tensiometers, *Data acquisition, Field 
tests, Temperature effects, Forest soils, Logging 
(Recording), Forest hydrology. 


Calculation of soil moisture flux requires frequent 
measurement of soil suction during a storm. Labo- 
ratory and field experiments demonstrated that 
solid state pressure transducers are accurate and 
reliable devices for soil suction measurements. 
However, each transducer had to be individually 
calibrated before use and a hanging column proce- 
dure designed for this purpose is described. Analy- 
sis showed that each transducer had a linear re- 
sponse and that environmental conditions such as 
temperature had minimal influence. Twenty four 


tensiometers with pressure transducers were in- 
stalled in a forest soil to test their operation and 
their output was monitored by a data logger. An 
example of soil suction results measured during 
four storms is given to demonstrate the transduc- 
ers’ stability and rapid response. The transducers 
were found to perform accurately and were only 
affected by temperatures below 0 C. (VerNooy- 


PTT) 
W89-07933 


RECOVERY AND CONCENTRATION OF SUS- 
PENDED SOLIDS IN THE UPPER RHONE 
RIVER BY CONTINUOUS FLOW CENTRIFU- 
GATION, 

Geneva Univ. (Switzerland). Mass Spectrometry 
Center. 

D. Burrus, R. L. Thomas, J. Dominik, and J.-P. 
Vernet. 

Hydrological Processes HYPRE3, Vol. 3, No. 1, p 
65-74, January-March 1989. 6 fig, 6 tab, 10 ref. 


Descriptors: *Rhone River, *Rhone Glacier, 
*Sampling, *Suspended sediments, *Switzerland, 
*Fluvial sediments, *Glacial sediments, Centrifuga- 
tion, Sediments, Sediment distribution, Sediment 
load, Sediment yield, Particle size. 


Six stations along the Rhone River from the Rhone 
Glacier to Lake Geneva were sampled by continu- 
ous flow centrifuge for recovery of suspended 
sediment. The samples were taken four times in the 
year in both 1982 and 1983. In addition, the mouth 
of the river was sampled in a like manner every 
two weeks during 1982 until August 1983. Concen- 
tration of sediment and composition did not vary 
as a function of depth or location across the river. 
Concentrations varied in time and as a function of 
flow, and samples showed both increasing concen- 
tration in suspension and an increase in the propor- 
tion of finer particles moving downstream from 
source to mouth. Only slight variations in texture 
could be observed down the river as a function of 
time and appeared to relate to freezing and melting 
of the Rhone and other headwater glaciers as the 
primary sediment source. Little variation was ob- 
served annually in the texture and composition of 
the sediment at the river mouth despite large 
changes in concentration between the high flow 
summer and low flow winter discharges. These 
findings are consistent with a well-mixed system in 
which the suspended sediments are directly related 
to the primary supply of material from the glaciers. 
(Author’s abstract) 

W89-07935 


SOLID STATE CADMIUM-113 NUCLEAR 
MAGNETIC RESONANCE STUDY OF CADMI- 
UM SPECIATION IN ENVIRONMENTALLY 
CONTAMINATED SEDIMENTS, 
State Univ. of New York at Albany. Dept. of 
Chemistry. 
o— J. F. Bank, P. S. Marchetti, and P. D. 

is. 
Journal of Environmental Quality JEVQAA, Vol. 
18, No. 1, p 25-30, January-March 1989. 4 fig, 4 
tab, 25 ref. New York State Health Research 
Council 20-053SB. NSF awards CHE82- 
07445(PDE), GM26295, and CHE86-11306(PDE). 


Descriptors: *Path of pollutants, *Cadmium, 
*Spectroscopy, *Nuclear magnetic resonance, 
*Sediments, Soil contamination, Heavy metals, 
Fate of pollutants, Carbonates, Nickel, Cobalt. 


Solid state Cd113 nuclear magnetic resonance 
(NMR) spectroscopy was used to analyze five soil 
samples taken from Foundry Cove near Cold 
spring, New York. The sampling site was heavily 
contaminated with Cd and other metals from the 
discharges of a nickel-cadmium batter factory in 
the 1950s. The experiments performed used Bloch 
decays, cross polarization, and echo train pulse 
sequences. The signals were obtained by coaddi- 
tion transients numbering from 1,000 to 500,000. 
Not all of the Cd present was observed by the 
NMR experiments likely due to the presence of 
paramagnetic species as indicated by the magnetic 
susceptibilities of the samples. Four cadmium spe- 
cies are indicated: (1) the carbonate as the major 
component; (2) a carbonate-like species but in a 
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soil-like matrix; (3) a mixed hydroxy-carbonate 
species; and (4) a species similar to (3) but in a soil- 
like environment. Dynamics (motion) is considered 
as a possibility for the larger linewidths of the 
species in the soil-matrix. (Author's abstract) 
W89-07981 


ETHANOL EXTRACTION REQUIREMENT 
FOR PURIFICATION OF PROTEIN LABELED 
WITH (H3)LEUCINE IN AQUATIC BACTE- 
RIAL PRODUCTION STUDIES, 

Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
R. J. Wicks, and R. D. Robarts. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 12, p 3191-3193, Decem- 
ber 1988. 3 tab, 8 ref. 


Descriptors: *Water analysis, *Alcohols, *Pro- 
teins, *Amino acids, *Tritium, *Sample prepara- 
tion, *Bacteria, *Productivity, Radiochemical anal- 
ysis, Radioactive tracers, Solubility, Solvents. 


It has been proposed that the incorporation of 
leucine into protein may be used as an independent 
measure of total bacterial production. Experiments 
were undertaken to determine whether trichloroa- 
cetic acid (TCA) treatment of bacteria labeled 
with (H3)leucine results in a precipitate containing 
protein as the only labeled component. The TCA- 
insoluble fraction of water column bacteria from 
various aquatic sites in South Africa labeled with 
(H3)leucine were found to contain an ethanol- 
soluble fraction accounting for up to 44% of the 
label; (H3)leucine was a component of this frac- 
tion. It is concluded that labeled-protein purifica- 
tion requires an ethanol wash step. Cold TCA can 
replace hot TCA for precipitation of labeled pro- 
teins. (Doria-PTT) 
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STUDIES ON COMPARATIVE METHODS 
FOR THE ESTIMATION OF PHYTOPLANK- 
TON BIOMASS IN THE RESERVOIR E. 
RAMOS MEXIA AND ARROYITO (ARGENiTI- 
NA) (ESTUDIO COMPARATIVO DE TRES ME- 
TODOS PARA LA ESTIMACION DE LA BIO- 
MASA DEL FITOPLANCTON EN LOS LAGO- 
EMBALSES E, RAMOS MEXIA Y ARROYITO 
(R. ARGENTINA), 

Universidad Nacional de La Plata (Argentina). 
Inst. del Museo. 

R. O. Echenique, S. A. Guarrera, G. M. Alvarez, 
and J. M. Guerrero. 

Revista Brasileira de Biologia RBBIAL, Vol. 48, 
No. 3, p 517-522, August 1988. 1 fig, 1 tab, 13 ref. 
English summary. 


Descriptors: *Phytoplankton, *Biomass, *Reser- 
voirs, *Sampling, *Population dynamics, Argenti- 
na, Algae, Correlation analysis. 


In order to appraise their application in the study 
of phytoplankton dynamics, three methods fre- 
quently used in the determination of planktonic 
algal biomass (cell counts, chlorophyll a, and cell 
volume) were analyzed comparatively through 
simple correlations. The impoundments studied (E. 
Ramos Mexia and Arroyito) were compared by 
means of simple correlations, based on the results 
obtained through the above mentioned methods. 
Based on the low correlations set between cell 
volume/chlorophyll a and cell volume/cell 
number, as well as on the greater correspondence 
between chlorophyll a/cell number, the chloro- 
phyll a and cell number techniques are shown as 
more efficient and applicable in the interpretation 
of phytoplankton dynamics. Because the estimation 
of cell volume is a very tedious task, it is important 
to consider the greater celerity in the sample treat- 
ment using the other two estimation methods. (Au- 
thor’s abstract) 
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METHOD FOR PRIMARY PRODUCTIVITY 
MEASUREMENTS OF PERIPHYTON, 
Universidade Federal da Bahia, Salvador (Brazil). 
Inst. of Geosciences. 

J. Falcao Paredes. 





Revista Brasileira de Biologia RBBIAL, Vol. 48, 
No. 3, p 549-551, August 1988. 2 fig, 3 ref. 


Descriptors: *Benthic fauna, *Primary productivi- 
ty, *Sampling, Measuring instruments, Dissolved 
oxygen, Incubation. 


A container model for incubation and a method for 
analyzing primary production of periphyton based 
on differential quantification of oxygen are de- 
scribed. The fixation substrate for periphyton is 
simulated by 15 x 15 cm transparent acetate sheets 
fixed on glazed tiles, be at the sampling site at 
the desired height and left for a suitable time to 
allow fixation and growth. The acetate sheets are 
then rolled up and placed in acrylic tubes which 
are then filled with water from the sampling area. 
The tubes are hung in a rack ae by buoys 
to permit irradiation in situ. Dissolved oxygen can 
be quantified after the incubation period. If a polar- 
ographic — is used and the diameter of the 
tube cap is large enough to accommodate the 
electrode, then dissolved oxygen can be quantified 
without transferring the water from the tubes. The 
— is > use and eo not ——- the 

phyton, facilitating population quantification 
son on aman identification. = . (Doria-PTT) 
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DISUSED DOCKS AS HABITATS FOR ESTUA- 
RINE FISH: A CASE STUDY OF PRESTON 


Victoria Univ. of Manchester (England). Dept. of 
For pllasy vilognerks Field 2L. 

or primary bibliographic entry see Fie! . 
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PRESSURE AND FLOW UNCERTAINTY IN 
WATER SY: 

Trent Polytechnic, Nottingham (England). Dept. 
of Compu’ — 

For primary bibliographic entry see Field SF. 
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HETEROTROPHIC BACTERIAL 


ER TECHNIQUE, 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 
H. J. Hansen, and P. G. C. Campbell. 
a Vereinigung fuer Theoretische und 
are Limnologie. Verhandlungen 
I AP, Vol. 23, “yg 3, p 1808-1813, October 
1988. 1 fig, 2 tab, 15 ref. 
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carson, Soncadary promectiviny, Metabelom, Uabe 

luctivity, Metabolism, 
Laflamme, Lake Tantare, Comparison studies, Per. 
formance evaluation, Differential filtration, Chlo- 
rophyll, Photosynthesis, Plankton. 


The diffusion chamber approach for assessing ex- 
tracellular organic carbon (EOC) flux to bacteria 
was studied in experiments designed to determine 
the possible toxic effects of aluminum or H+-ion 
on bacterioplankton in acid lakes. Lake water was 
collected fro from the acidic Lac Tantare (pH 5.2) or 
circumneutral Lac Laflamme (pH 6.7), Canadian 
Shield lakes north of Quebec City. Total net 
carbon fixation was calculated from the total pro- 
duction of organic radiocarbon (particulate + dis- 
solved). Net carbon fixation was very low on all 
occasions, ranging from 0.8 to 6.6 g C/l/day. The 
chlorophyll toed also were low, tending toward 
the low end of the range reported from Canadian 
Shield lakes. Problems common to both the diffu- 
sion chamber and the differential filtration ap- 
proaches include the need to correct for the pres- 
ence of attached (> 1.0 micrometer) bacteria, the 
need for a bacterial respiration coefficient, the 
assumption of isotopic equilibrium in all organic 
carbon pools, and the assumption that the size 

separation step is completely effective in removing 
(pico-)phytop lankton. Additional problems are in- 
herent in the diffusion chamber approach, notably 
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with respect to the slow diffusion of EOC from 
chamber A to B and the need for a pre-incubation 
size fractionation step (risk of perturbing the bac- 
terioplankton population). It is concluded that the 
diffusion chamber experiments are needlessly com- 
plicated, and that the same information can be 
derived with less ambiguity using the differential 
filtration approach. (Rochester-PTT) 
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IN 
FALL-RUNOFF MODEL, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2E. 
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METHODS FOR ESTIMATING PEAK DIS- 
CHARGE AND FLOOD BOUNDARIES OF 
STREAMS IN UTAH, 

Geological se Salt Lake City, UT. Water 
Resources 

For primary bibliographic entry see Field 2E. 
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PRELIMINARY ESTIMATE OF POSSIBLE 
FLOOD ELEVATIONS IN THE COLUMBIA 
RIVER AT TROJAN NUCLEAR POWER 
PLANT DUE TO FAILURE OF DEBRIS DAM 
BLOCKING SPIRIT LAKE, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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PRECIPITATION-RUNOFF MODELING 
SYSTEM: USER’S MANUAL, 
— Survey, Denver, CO. Water Resources 


iV. 
For primary bibliographic entry see Field 2E. 
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GEOHYDROLOGY OF THE VALLEY-FILL 
AQUIFER IN THE COHOCTON AREA, UPPER 
COHOCTON STEUBEN COUNTY, 
NEW YORK, 

Geological Survey, Ithaca, NY. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
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GEOLOGIC STRUCTURE AND ALTITUDE OF 
THE TOP OF THE MINNELUSA FORMA- 
TION, NORTHERN BLACK SOUTH 
DAKOTA AND WYOMING, AND BEAR 
LODGE MOUNTAINS, WYOMING, 
— Survey, Huron, SD. Water Resources 
Vv. 
K. D. Peter, D. P. Kyllonen, and K. R. Mills. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 85-4053, 
1987. Ip, 1 fig, 1 tab, 8 ref. 
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Aquifers, Permeability, Wells, Minnelusa forma- 
tion, Black Hills. 


Beginning in 1981, a 3-yr project was conducted to 
determine the availability and quality of ground- 
water in the sedimentary bedrock aquifers in the 
Black Hills of South Dakota and Wyoming. The 
project was limited to three bedrock units in order 
of increasing age: the Cretaceous Inyan kara 
Group, Permian and Pennsylvanian Minnelusa 
Formation, and Mississippian Madison (or Paha- 
sapa) Limestone. This map shows the altitude of 
the top of the Minnelusa Formation in the northern 


Black Hills, and shows the configuration of the 
structural features in the northern part of the Black 
Hills and the eastern part of the Bear Lodge 
Mountains. In general, the Minnelusa Formation 
dips away from the Black Hills uplift, either to the 
northeast and the Williston Basin or, south of the 
Bear Lodge Mountains, to the southwest and the 
Powder River basin, which is outside the map 
area. In the map area, the upper beds of the Minne- 
lusa Formation are an aquifer and the lower beds 
are a confining or semi-confining unit. The upper 
part of the Minnelusa Formation has a greater 
percentage of coarse-grained sandstone than 
the lower part. Furthermore, solution and removal 
of anhydrite, brecciation, and solution of cement 
binding the sandstone grains may have increased 
the permeability of the upper part of the Minnelusa 
Formation in the Black Hills. Wells completed in 
the upper part of the Minnelusa have yields that 
exceed 100 gal/min in some areas and at least one 
large diameter well is reported to flow 1,000 gal/ 
min in some areas and at least one large diameter 
well is reported to flow 1,000 gal/min. Flowing 
wells have been completed in the Minnelusa aqui- 
fer in most of the study area in South Dakota and 
in about the northern one-half of Crook County, 
Wyoming. (Lantz-PTT) 
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MAP SHOWING OUTCROPS OF PRE-QUA- 
TERNARY BASALTIC ROCKS, BASIN AND 
RANGE PROVINCE, UTAH, 
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Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, Co 80225. USGS 
Water Resources Investigations Report 83-4122-G, 
1984. 6p, 3 fig, 1 tab, 20 ref. 
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This map report is one of a series of geologic and 
hydrologic maps covering all or parts of States 
within the Basin and Range province of the west- 
ern United States. Detailed information on subjects 
that characterize the geohydrology of the prov- 
ince, including groundwater hydrology, 
groundwater quality, surface distribution of select- 
ed rock types, tectonic conditions, areal geophys- 
ics, Pleistocene lakes and marshes, and energy and 
mineral resources are shown. As used in this study, 
basaltic rocks include basaltic andesite, shoshonite, 
banakite, and basalt. The map shows the known 
occurrences of basaltic rocks more than 2 million 
years old. The Description of Map Units includes 
the geologic and, if available, sources of data for 
the basaltic units in arbitrarily outlined and num- 
bered areas within counties of the study area. The 
listed radiometric ages do not necessarily represent 
the entire age range of a unit. (Lantz-PTT) 
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ANALYSIS OF FIXED-STATION WATER- 
QUALITY DATA IN THE UMPQUA RIVER 
BASIN, OREGON, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field SB. 
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PERCENTAGE CHANGE IN SATURATED 
THICKNESS OF THE HIGH PLAINS AQUI- 

FER, WEST-CENTRAL KANSAS, 1950 TO AV- 

ERAGE 1983-85, 

Geological Survey, Lawrence, KS. Water Re- 

sources Div. 

B. J. Dague. 
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Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4255, 
1985. Ip, 1 fig, 13 ref. 
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Continuing studies are being made in west-central 
Kansas to provide up-to-date information to aid in 
the management of groundwater for irrigation. 
This report presents the fifth in a series of studies 
that uses a statistical technique, called kriging, to 
produce hydrologic maps that are used as manage- 
ment tools. Kriging is a statistical technique that 
was used to interpolate water level altitudes at the 
center of each 1 sq mi section in the study area 
based on measured water levels at 165 observation 
wells. These interpolation altitudes (1,859 in all), 
along with bedrock surface and base year water 
table altitudes, were used to prepare a geohydrolo- 
gic map illustrating percentage change in saturated 
thickness. Saturated thickness, as used in this 
report, is the thickness of the High Plains aquifer 
between the groundwater surface indicated by 
water table altitudes and the bedrock surface. Be- 
cause irrigation development in west-central 
Kansas was minimal prior to 1950, the saturated 
thickness during 1950 represented a nearly static 
condition in the aquifer. Apparent increases in 
saturated thickness generally occurred in areas of 
sparse data or thin saturated thickness, and large 
errors were possible; therefore, zero and negative- 
change areas were not contoured. A decrease in 
saturated thickness of 100% may indicate that: (1) 
the aquifer has been dewatered, or (2) no saturated 
thickness occurred in that area during 1950. In 
general, percentage change in saturated thickness 
indicates the degree of stress on the aquifer in most 
areas due to irrigation pumpage. (Lantz-PTT) 
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HYDROLOGY OF HUNTERS LAKE, HER- 
NANDO COUNTY, FLORID. 


A, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
S. E. Henderson. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4242, 
1986. Ip, 13 fig, 4 tab, 18 ref. 
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properties. 


The size and shape of Hunters Lake, Florida has 
been significantly altered by development of the 
surrounding Spring Hill residential community. 
The lake is the largest in Hernando County, en- 
larged by lakeshore excavation and connection to 
nearby ponds to an area of 360 acres at an average 
stage of 17.2 ft above sea level. Hunters Lake is 
naturally a closed lake, but development of Spring 
Hill has resulted in a surface water outflow from 
the lake in its southwest corner. Inflow to the lake 
could occur on the east side during extreme high- 
water periods. The karst terrain of the Hunters 
Lake area is internally drained through permeable 
soils, depressions, and sinkholes, and natural sur- 
face drainage is absent. The underlying Floridan 
aquifer system is unconfined except locally near 
coastal springs. Flow in the groundwater system is 
to the west regionally and to the southwest in the 
immediate area of Hunters Lake. Water level gra- 
dients in the groundwater system increase from 1.4 
ft/mi east of the lake to about 8 ft/mi southwest of 
the lake. Hunters Lake is hydraulically connected 
to the groundwater system, receiving groundwater 
on the northeast side and losing water to the 
groundwater system on the southwest side. This 
close relationship with the groundwater system is 
demonstrated by graphical and numerical compari- 
son of Hunters Lake stage with water levels in 
nearby groundwater sites. During 1965-84, the 
stage of Hunters Lake fluctuated between 12.48 
and 20.7 ft above sea level. Because area lakes are 
all directly affected by groundwater levels, they 


also show a close relationship with water levels in 
Hunters Lake. Analysis of water quality data for 
Hunters Lake indicates that the water of the lake is 
a soft calcium bicarbonate type with ionic concen- 
trations higher than in water from nearby shallow 
wells and lower than in water from the Upper 
Floridan aquifer. Samples collected in 1981-1983 
indicate slightly higher levels of ionic concentra- 
tion than in 1965-66. Distribution of specific con- 
ductance readings throughout the lake and water 
samples and specific conductance from upgradient 
sites indicates an inflow of more mineralized water 
into the northern part of the lake. Concentrations 
of nutrients, carbon, and phytoplankton in Hunters 
Lake are typical of lakes in this area of west- 
central Florida. (Lantz-PTT) 
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THICKNESS AND POTENTIAL WELL YIELD 
OF THE STRATIFIED DEPOSITS IN THE 
CROTON RIVER BASIN, PUTNAM COUNTY, 
NEW YORK, 

Geological Survey, Albany, NY. Water Resources 
Div. 

D. J. Irwin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4120, 
1988. 3p, 3 plates, 1 ref. 
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In 1986, the U.S. Geological Survey (USGS), in 
cooperation with the Putnam County, NY Depart- 
ment of Health, reviewed and compiled all avail- 
able well information and aerial photographs to 
plot: (1) the locations of the wells and springs 
currently on file with USGS, and (2) the thickness 
and potential well yield of the stratified deposits in 
the county. These deposits consist either of glacial 
sand and gravel that lie primarily in glacially en- 
larged valleys, or of recent accumulations of clay, 
sand, and organic material on flood plains and 
within local depressions. Plate 1 shows the loca- 
tions of all wells and springs in the area that are 
currently on file in USGS’s computerized data 
base; both bedrock wells and wells that tap till or 
stratified material are included. Also shown are the 
locations and depths of the wells, the reported 
depth to bedrock and yield, and the yield of all 
springs. Plate 2 shows the thickness of the strati- 
fied deposits as determined from logs of wells that 
were drilled through it; plate 3 shows the amount 
of water that a stratified deposit may be expected 
to yield to a new well. These estimates are based 
on the reported yields of the compiled wells. 


(Lantz- 
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METHOD FOR ESTIMATING THE MAGNI- 
TUDE AND FREQUENCY OF FLOODS AT UN- 
GAGED SITES ON UNREGULATED RURAL 
STREAMS IN IOWA, 

Geological Survey, Iowa City, IA. Water Re- 
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GROUND-WATER AVAILABILITY FROM 
THE UNCONSOLIDATED DEPOSITS OF THE 
ST. LAWRENCE RIVER BASIN, NEW YORK, 
eo Survey, Albany, NY. Water Resources 
iv. 

E. F. Bugliosi. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4133, 
1987. ip, 1 map, 8 ref. 
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Protection of New York State’s aquifers has 
become an increasingly important issue among 
water resource managers at all levels of State and 
Local government. Aquifer delineation is neces- 
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sary as an initial phase in the effective management 
of the State’s groundwater resources. Many of 
New York’s productive aquifers consist of uncon- 
solidated deposits. In an effort to obtain complete 
coverage of all the significant unconsolidated 
aquifers in New York, the U.S. Geological Survey 
and the New York State Department of Environ- 
mental Conservation began a cooperative study in 
1985 to compile groundwater availability maps of 
each major river basin. This map delineates the 
unconsolidated aquifers that underlie the State’s 
northernmost eight counties and gives the estimat- 
ed potential yield of properly constructed wells 
completed in these aquifers. Additional well loca- 
tions and delineation of the aquifers were obtained 
through a well inventory conducted during the 
study. (Lantz-PTT) 

W89-07025 


REGIONAL AQUIFER-SYSTEM ANALYSIS 
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FACES OF THE UPPER AND LOWER JASPER 
AND EQUIVALENT AQUIFERS IN LOUISI- 
ANA, 1984, 
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Maps of the Jasper and equivalent aquifers are the 
final maps in a series showing water levels in 
aquifers of Miocene age and younger in central and 
southern Louisiana, that were prepared as part of 
the Gulf Coast Regional Aquifer-System Analysis 
study. These maps show generalized contours of 
the altitude of water levels in wells completed in 
the Jasper aquifer in central and southwestern 
Louisiana and in aquifers in stratigraphically equiv- 
alent deposits of southeastern Louisiana for 1984. 
Separate maps were prepared for the upper and 
lower units of the Jasper and equivalent aquifers to 
provide a better representation of water levels. 
Although these maps provide a regional picture of 
water levels in the Jasper aquifer, they do not 
show the local differences in water levels between 
individual sand beds that occur near pumping cen- 
ters. Generally, water levels shown at pumping 
centers are for the most heavily pumped sand beds 
at those centers. Most water level measurements 
used in compiling these maps were made in 1984. 
Where measurements from 1984 were unavailable, 
earlier and later measurements were used in areas 
where evidence indicated little change had oc- 
curred and in areas where definite regional trends 
of water level change could be established. In the 
areas where trends were established, water levels 
were adjusted to 1984 values by applying correc- 
tions based on the trends. Other maps in the series 
show water levels in aquifers of Pleistocene age, 
the Evangeline and equivalent aquifers, and the 
Catahoula aquifer. (Lantz-PTT) 
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The Buffalo River is located in the Ozark Moun- 
tains in north-central Arkansas. Tyler Bend is on 
the Buffalo River about 1.5 miles upstream from 
U.S. Highway 65. The National Park Service is 
developing several recreational park sites along 
this scenic river. The magnitude, frequency, dura- 
tion and velocities of floods are primary factors 
needed for establishing guidelines for developing 
facilities and managing park sites. The Park Serv- 
ice plans to develop park facilities at Tyler Bend 
and needs flood information at this site. This report 
provides information on the 100-, 75-, 50-, 30-, 20-, 
10-, and 5-year floods on the Buffalo River at 
Tyler Bend. It was prepared by the U.S. Geologi- 
cal Survey in cooperation with the National Park 
Service and is based on data collected during the 
December 1982 flood, gaging station data for the 
Buffalo River near St. Joe, Arkansas and a State- 
wide flood-frequency report. (Lantz-PTT) 
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Avra Valley is a north-trending alluvial basin 
about 15 mi west of Tucson in Pima and Pinal 
Counties in south-central Arizona. The valley in- 
cludes about 520 sq mi of which about 100 sq mi is 
in the San Xavier Indian Reservation. The basin is 
bounded on the east by the Tortolita, Tucson, and 
Sierrita Mountains and on the west by the Picacho, 
Silverbell, and Roskruge Mountains. The climate 
of the valley is semiarid, the average annual pre- 
cipitation ranges from 8 to 12 in., and the average 
annual lake evaporation ranges from 58 to 62 in. 
Two major ephemeral streams--Santa Cruz River 
and Brawley Wash--drain the area. Santa Cruz 
River and Brawley Wash and their tributaries pro- 
vide a source of recharge to an extensive alluvial 
aquifer that underlies the valley floor. Since 1940, 
the amount of groundwater pumped from the aqui- 
fer has been greater than the amount of natural 
recharge from infiltration and underflow. Over- 
draft of the aquifer resulted in substantial water 
level declines throughout the valley. Until 1969, 
use of groundwater in Avra Valley was for irriga- 
tion. Since 1969, the city of Tucson has pumped 
and transported groundwater for municipal use in 
the adjacent Tucson basin from lands that were 
purchased and retired from agriculture. The pur- 
pose of this report is to describe groundwater 
conditions in Avra Valley as of 1985. A brief 
discussion of the geohydrologic setting and history 
of groundwater development are given to define 
aquifer characteristics, changes in groundwater 
levels, and groundwater pumpage since 1940. 
(Lantz-PTT) 
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This map shows the generalized contours of the 
altitude of water levels in wells completed in the 
Cockfield Formation in southeastern Arkansas for 
1980. Most water levels used in constructing the 
map were made in the spring of 1980. However, in 
parts of the State water levels from the spring of 
1980 were unavailable. Where data indicated no 
long-term changes in nearby water levels, measure- 
ments from as early as 1952 and as late as 1983 
were used. At a few locations the altitude of the 
water surface in a stream was used to define the 
potentiometric surface. Available water level data 
limited the interpretation of potentiometric surface 
primarily to the area of occurrence of the aquifers 
south of the Arkansas River. Water level data from 
Arkansas and adjacent states used in the construc- 
tion of this map are from the groundwater file of 
the U.S. Geological Survey’s National Water Data 
Storage and Retrieval System. This map was pre- 
pared as part of the Gulf Coast Regional Aquifer- 
System Analysis study. (Lantz-PTT) 
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This report documents a graphical display pro- 
gram for the U. S. Geological Survey finite-ele- 
ment groundwater flow and solute transport 
model. Graphic features of the program, SUTRA- 
PLOT (SUTRA-PLOT = saturated/unsaturated 
transport), include: (1) plots of the finite-element 
mesh, (2) velocity vector plots, (3) contour plots of 
pressure, solute concentration, temperature, or 
saturation, and (4) a finite-element interpolator for 
gridding data prior to contouring. SUTRA-PLOT 
is written in FORTRAN 77 on a PRIME 750 
computer system, and requires Version 9.0 or 
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higher of the DISSPLA graphics library. The pro- 
gram requires two input files: the SUTRA input 
data list and the SUTRA simulation output listing. 
The program is menu driven and specifications for 
individual types of plots are entered and may be 
edited interactively. Installation instruction, a 
source code listing, and a description of the com- 
puter code are given. Six examples of plotting 
applications are used to demonstrate various fea- 
tures of the plotting program. (Author’s abstract) 
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Estimates of tributary inflow by basin or area and 
by surface water or groundwater are presented in 
this report and itemized by subreaches in tabular 
form. Total estimated average annual tributary 
inflow to the Colorado River between Hoover 
Dam and Mexico, excluding the measured tributar- 
ies, is 96,000 acre-ft or about 1% of the 7.5 million 
acre-ft/yr of Colorado River water apportioned to 
the States in the lower Colorado River basin. 
About 62% of the tributary inflow originates in 
Arizona, 30% in California, and 8% in Nevada. 
Tributary inflow is a small component in the water 
budget for the river. Most of the quantities of 
unmeasured tributary inflow were estimated in pre- 
vious studies and were based on mean annual pre- 
cipitation for 1931-60. Because mean annual pre- 
cipitation for 1951-80 did not differ significantly 
from that of 1931-60, these tributary inflow esti- 
mates are assumed to be valid for use in 1984. 
Measured average annual runoff per unit drainage 
area on the Bill Williams River has remained the 
same. Surface water inflow from unmeasured trib- 
utaries is infrequent and is not captured in surface 
reservoirs in any of the States; it flows to the 
Colorado River gaging stations. Estimates of 
groundwater inflow to the Colorad River valley. 
Average annual runoff can be used in a water 
budget; although in wet years, runoff may be large 
enough to affect the calculation of consumptive 
use and to be estimated from hydrographs for the 
Colorado River valley are based on groundwater 
recharge estimates in the bordering areas, which 
have not significantiy changed through time. In 
most areas adjacent to the Colorado River valley, 
groundwater pumpage is small and pumping has 
not significantly affected the quantity of ground- 
water discharged to the Colorado River valley. In 
some areas where groundwater pumpage exceeds 
the quantity of groundwater discharge and water 
levels have declined, the quantity of discharge 
probably has decreased and groundwater inflow to 
the Colorado River valley will eventually be re- 
duced if not stopped completely. Groundwater 
discharged at springs below Hoover Dam is 
unused and flows directly to the Colorado River. 
(Lantz-PTT) 

W89-07073 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


DIGITAL SIMULATION OF THE GLACIAL- 
AQUIFER SYSTEM IN SANBORN AND PARTS 
OF BEADLE, MINER, HANSON, DAVISON, 
AND JERAULD COUNTIES, SOUTH DAKOTA, 
Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W89-07075 


EFFECT OF GRID SIZE ON DIGITAL SIMU- 
LATION OF GROUND-WATER FLOW IN THE 
SOUTHERN HIGH PLAINS OF TEXAS AND 
NEW MEXICO, 

Geological Survey, Denver, CO. Water Resources 
Div. 

R. R. Luckey, and D. M. Stephens. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4085, 
1987. 32p, 16 fig, 5 tab, 9 ref. 


Descriptors: *Model studies, *Simulation analysis, 
*Groundwater movement, *Mathematical models, 
*Texas, *New Mexico, Flow profiles, Statistical 
analysis, Groundwater level, Hydrologic proper- 
ties. 


Three models of the aquifer in the southern High 
Plains were compared to determine the effect of 
grid size on simulated water levels. The first 
model, calibrated prior to this study, had 10-mi 
grid spacing. The mean difference between the 
simulated and measured pre-development water 
levels in this model was +0.28 ft with a standard 
deviation of 25.8 ft. The second model, calibrated 
during this study independently of the first model, 
had 5-mi grid spacing. The mean difference be- 
tween the simulated and measured pre-develop- 
ment water levels was -0.01 ft with a standard 
deviation of 44.4 ft. For 1980 water levels, the 
mean difference was +8.22 ft with a standard 
deviation of 27.9 ft. The results from the first and 
second models were compared. The standard devi- 
ation of the differences in simulated water levels 
was 19.0 ft for the pre-development period and 
21.8 ft for 1980. There appeared to be no hydro- 
logic significance to the pattern of the differences. 
A third model, constructed by aggregating the 
data from the second model, had 10-mi grid spac- 
ing. The mean difference in simulated pre-develop- 
ment water levels between the second and third 
models was +0.86 ft with a standard deviation of 
8.9 ft. For the 1980 water levels, the mean differ- 
ence between the models was +0.39 ft with a 
standard deviation of 4.4 ft. The study found that 
the same hydrologic conclusions would have been 
reached had 5-mi grid spacing or 10-mi grid spac- 
ing been used. It was further concluded that the 
difference in simulated water levels between 
models with 5-mi grid spacing or 10-mi grid spac- 
ing was five to six times smaller than the differ- 
ences between the simulated and measured water 
levels. (Author’s abstract) 

W89-07078 


COMPUTER PROGRAM FOR GEOCHEMICAL 
ANALYSIS OF ACID-RAIN AND OTHER LOW- 
IONIC-STRENGTH, ACIDIC WATERS, 
Geological Survey, Trenton, NJ. Water Resources 
Div. 


For od bibliographic entry see Field 5A. 
W89-0708 


SENSITIVITY ANALYSIS OF A MULTILAYER, 
FINITE-DIFFERENCE MODEL OF THE 
SOUTHEASTERN COASTAL PLAIN REGION- 
AL AQUIFER SYSTEM: MISSISSIPPI, ALA- 
BAMA, GEORGIA, AND SOUTH CAROLINA, 
ee Survey, Atlanta, GA. Water Resources 
iV. 

For primary bibliographic entry see Field 2F. 
W89-07088 


RECHARGE ZONE OF THE EDWARDS AQUI- 
FER HYDROLOGICALLY ASSOCIATED WITH 
BARTON SPRINGS IN THE AUSTIN AREA, 
TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Div. 


D. L. Slagle, A. F. Ardis, and R. M. Slade. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 86-4062, 
1986. Ip, 1 map, 18 ref. 


Descriptors: *Groundwater recharge, *Edwards 
aquifer, *Groundwater movement, ‘*Barton 
Springs, *Austin, *Texas, Groundwater budget, 
Aquifers, Groundwater management, Maps, 
Streamflow, Geohydrology. 


The Edwards aquifer extends in a narrow belt 
from Bell County in the northeast to Kinney 
County in the southwest (index map) and provides 
water for at least nine counties in south-central 
Texas. Hydrologic boundaries divide the Edwards 
aquifer in the Austin area for which Barton 
Springs is the major discharge point. This part of 
the Edwards aquifer provides the municipal, indus- 
trial, domestic, and agricultural water supplies for 
about 30,000 people in the Austin area (southern 
Travis and northern Hays counties). Discharge 
from Barton Springs sustains streamflow at the 
mouth of Barton Creek and flows into Town Lake. 
Much of the land use within the outcrop area of 
the Edwards aquifer near Austin is rapidly chang- 
ing from natural woodland and grassland to com- 
mercial and residential developments. Because 
urban development can result in a substantial deg- 
radation of the quality of water that recharges the 
aquifer, the extent of the recharge zone of the 
Edwards aquifer was delineated to provide infor- 
mation to the City of Austin for their use in 
formulating a plan for protecting and managing 
groundwater quality. The purpose of this report is 
to define and delineate the areal extent of the 
recharge zone of the Edwards aquifer in southern 
Travis and northern Hays Counties. The areal 
boundary of the recharge zone was determined by: 
(1) geologic mapping of the aquifer area; (2) inter- 
pretation of aerial photographs; (3) field verifica- 
tion of existing geologic maps; and (4) streamflow- 
loss studies. (Lantz-PTT) 
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Machine-readable files were developed for the 
High Plains Regional Aquifer-System Analysis 
project are stored on two magnetic tapes available 
from the U.S. Geological Survey. The first tape 
contains computer programs that were used to 
prepare, store, retrieve, organize, and preserve the 
areal interpretive data collected by the project 
staff. The second tape contains 134 data files that 
can be divided into five general classes: (1) Aquifer 
geometry data, (2) aquifer and water characteris- 
tics, (3) water levels, (4) climatological data, and 
(5) land use and water use data. (Author’s abstract) 
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The surficial aquifer system is a major source of 
freshwater in Palm Beach County. In 1982, public 
supply withdrawals from the aquifer system to- 
taled 33,543 million gallons, 77.5% of total public 
supply withdrawals. To evaluate the aquifer 
system and its geologic framework, a cooperative 
study with Palm Beach County was begun in 1982 
by the U.S. Geological Survey. The surficial aqui- 
fer system in Palm Beach County is composed 
primarily of sand, sandstone, shell, silt, calcareous 
clay (marl), and limestone deposited during the 
Pleistocene and Pliocene pen In the western 
two-thirds of Palm Beach County, sediments in the 
aquifer system are poorly consolidated sand, shell, 
and sandy limestone. Owing to interspersed calcar- 
eous clays and silt and very poorly sorted materi- 
als, permeabilities in this zone of the aquifer system 
are relatively low. Two other zones of the aquifer 
system are found in the eastern one-third of the 
county where the sediments are appreciably more 
permeable than in the west due to better sorting 
and less silt and clay content. The location of more 
detailed lithologic logs for wells in these sections, 
along with data from nearby wells, allowed en- 
hanced interpretation and depiction of the litholo- 
gy which had previously been generalized. The 
most permeable zone of the aquifer system in this 
area is characterized by highly developed second- 
ary porosity where infiltrating rainwater and solu- 
tion by groundwater have removed calcitic-ce- 
menting materials from the sediments to produce 
interconnected cavities. Increased permeability in 
the aquifer system is generally coincident with the 
eastern boundary of the overlying organic soils 
and Lake Flirt Marl. Lithologic logs of wells in 
Palm Beach County indicate that sediments form- 
ing the aquifer system were deposited directly on 
the erosional surface of the Hawthorn Formation 
in some areas. In other locations in the county, 
lithologic logs indicate that the base of the aquifer 
system was formed by fluvial deposits containing 
erosional materials from the Tamiami and Haw- 
thorn Formations and Caloosahatchee Marl. 
(Lantz- 
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East Lake Tohopekaliga, one of the major lakes in 
central Florida, is located in the upper Kissimmee 
River basin in north-east Osceola County. It is one 
of numerous lakes in the upper basin used for flood 
control, in addition to recreation and some irriga- 
tion of surrounding pasture. This report is the 
fourth in a series of lake reconnaissance studies in 
the Kissimmee River basin prepared in cooperation 
with the South Florida Water Management Dis- 
trict. The purpose of the report is to provide 
government agencies and the public with a brief 
summary of the lake’s hydrology and water qual- 
ity. Site information is given and includes map 
number, site name, location, and type of data avail- 
able (specific conductivity, pH, alkalinity, turbidi- 
ty, color, dissolved oxygen, hardness, dissolved 
chlorides, dissolved sodium, dissolved calcium, dis- 
solved magnesium, dissolved potassium, nitrogen, 
ammonia, nitrates, carbon and phosphorus). The 
U.S. Geological Survey (USGS) maintained a lake 
Stage gaging station on East Lake Tohopekaliga 
from 1942 to 1968. The South Florida Water Man- 
agement District has recorded lake stage since 
1963. Periodic water quality samples have been 





collected from the lake by the South Florida 
Water Management District and USGS. Water 
quality and discharge data have been collected for 
One major tributary to the lake, Boggy Creek. 
Although few groundwater data are available for 
the study area, results of previous studies of the 
groundwater resources of Osceola County are in- 
cluded in this report. To ——— the water 
quality data for tt Lake Tohopekaliga, water 
samples were collected at selected sites in Novem- 
ber 1982 (dry season) and in August 1983 (rainy 
season). Samples were taken at inflow points, and 
in the lake, and vertical profiles of dissolved 
oxygen and temperature were measured in the 
lake. A water budget from an EPA report on the 
lake is also included. (Lantz-PTT) 
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The altitude of the basement surface in the central 
Coastal Plain of North Carolina ranges from 140 ft 
above sea level in Wayne County near the Fall 
Line to 2,400 ft below sea level near the coast in 
Beaufort County. The slope increases to the east 
from about 20 ft/mi at the fall line to about 70 ft/ 
mi at the eastern edge of the study area. The 
irregular nature of the basement surface is demon- 
strated by: (1) the variable altitudes of the base- 
ment surface in the western portion of the study 
area; (2) the protruding beh geo rock body 
at a quarry near the Town of Fountain, Pitt 
County; and (3) the flattening of the basement 
surface slope observed near the Jones County and 
Craven County border. Basement rock types in 
this study area include granite, granite gneiss, me- 
tavolcanic, and metasedimentary rocks of Precam- 
brian to Paleozoic age. (Lantz-PTT) 
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Aquifers in the Tertiary Sparta and Memphis 
Sands are a major source of water supply for much 
of eastern and south-central Arkansas. Major with- 
drawals occur from the aquifer for industrial and 
public supply, with generally lesser but locally 
significant amounts withdrawn for agricultural 
uses. Water level data from wells tapping the arte- 
sian aquifer in the Sparta and Memphis Sands 
indicate steadily declining water levels in some 
areas where relatively large withdrawals occur. In 
addition, a simulation of water levels using project- 
ed withdrawals to the year 1990 indicated increas- 
ing water level declines in the aquifer. Because of 
the potential quantity and quality problems, the 
continual monitoring of water levels in the aquifer 
in the Sparta and Memphis Sands is essential for 
— aquifer management and the continuation 
of the use of the aquifer as a major source of water 
for much of eastern and south-central Arkansas. 
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The U.S. Geological Survey with the cooperation 
of the Arkansas Geological Commission has been 
monitoring water levels in the aquifer in the Sparta 
and Memphis Sands annually throughout the 
aquifer’s extent within the State of Arkansas. This 
report, prepared in cooperation with the Arkansas 
Geological Commission and the Arkansas Soil and 
Water Conservation Commission interprets water 
level data through hydrologic maps of the poten- 
tiometric surface and water level changes. The 

tentiometric surface map is based on water 
levels collected in the spring of 1985. The water 
level change map is based on a comparison of 
water levels collected in the spring of 1980 and 
1985. This report includes the Sparfa Sand and 
most of the ee Sand aquifer within the State 
of Arkansas. Little or no data are available in the 
northeastern part of the State where limited with- 
drawals from the aquifer occur. (Lantz-PTT) 
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The new computer program SNORM calculates 
the salt norm from the chemical composition of a 
natural water. The salt norm is the quantitative 
ideal equilibrium assemblage that would crystallize 
if the water evaporated to dryness at 25 C and 1 
bar pressure under atmospheric partial pressure of 
CO2. SNORM proportions solute concentrations 
to achieve charge balance. It quantitatively distrib- 
utes the 18 acceptable solutes into normative salts 
that are assigned from 63 possible normative salts 
to allow only stable associations based on the 
Gibbs Phase Rule, available free energy values, 
and observed low-temperature min associa- 
tions. Although most natural water compositions 
represent multiple solute origins, results from 
SNORM identify three major categories: meteoric 
or weathering waters that are characterized by 
normative alkali-bearing sulfate and carbonate 
salts: connate marine-like waters that are chloride- 
rich with a halite-bischofite-carnallite-kieserite-an- 
hydrite association; and diagenetic waters that are 
frequently of marine origin but yield normative 
salts, such as Ca-bearing chlorides (antarcticite and 
tachyhydrite) and sylvite, which suggest solute 
alteration by secondary mineral reactions. The 
solute source or reaction process within each of 
the above categories is commonly indicated by the 
presence or absence of diagnostic normative salts 
and their relative abundance in the normative salt 
assemblage. For example, salt norms: (1) may iden- 
tify lithologic source; (2) may identify the relative 
roles of carbonic and sulfuric acid hydrolysis in the 
evolution of weathering waters; (3) may identify 
the origin of connate water from normal marine, 
hypersaline, or evaporite salt resolution processes; 
and (4) may distinguish between dolomitization 
and silicate hydrolysis or exchange for the origin 
of diagenetic waters. (Author’s abstract) 
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A data storage and retrieval system has been devel- 
oped to organize and preserve areal interpretive 
data. This system can be used by any study where 
there is a need to store areal interpretive data that 
generally is presented in map form. This system 
provides the capability to grid areal interpretive 
data for input to groundwater flow models at any 
spacing and orientation. The data storage and re- 
trieval system is designed to be used for studies 
that cover small areas such as counties. The system 
is built around a hi hically str d data base 
consisting of related latitude-longitude blocks. The 
information in the data base can be stored at differ- 
ent levels of detail, with the finest detail being a 
block of 6 sec of latitude by 6 sec of longitude 
(approximately 0.01 sq mi). This system was imple- 
mented on a mainframe computer using a hierar- 
chical data base management system. The comput- 
er programs are written in Fortran IV and PL/1. 
The design and capabilities of the data storage and 
retrieval system, and the computer programs that 
are used to implement the system are described. 
Supplemental sections contain the data dictionary, 
user documentation of the data-system software, 
changes that would need to be made to use this 
system for other studies, and information on the 
computer software tape. (Lantz-PTT) 
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equations, Boundary conditions, Wells. 








The Heat- and Soil-Transport Program (HST3D) 
simulates groundwater flow and associated heat 
and solute transport in three dimensions. The three 
governing equations are coupled through the inter- 
stitial pore velocity, the dependence of the fluid 
density on pressure, temperature, the solute-mass 
fraction, and the dependence of the fluid viscosity 
on temperature and solute-mass fraction. The 
solute transport equation is for only a single, solute 
species with possible linear equilibrium sorption 
and linear decay. Finite difference techniques are 
used to discretize the governing equations using a 
point-distributed grid. The flow-, heat- and solute- 
transport equations are solved, in turn, after a 
particle Gauss-reduction scheme is used to modify 
them. The modified equations are more tightly 
coupled and have better stability for the numerical 
solutions. The basic source-sink term represents 
wells. A complex well flow model may be used to 
simulate specified flow rate and pressure condi- 
tions at the land surface or within the aquifer, with 
or without pressure and flow rate constraints. 
Boundary condition types offered include specified 
value, specified flux, leakage, heat conduction, and 
approximate free surface, and two types of aquifer 
influence functions. All boundary conditions can 
be functions of time. Two techniques are available 
for solution of the finite difference matrix equa- 
tions. One technique is a direct-elimination solver, 
using equations reordered by alternating diagonal 
planes. The other technique is an iterative soiver, 
using two-line successive over-relaxation. A restart 
option is available for storing intermediate results 
and restarting the simulation at an intermediate 
time with modified boundary conditions. This fea- 
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ture also can be used as protection against comput- 

er system failure. Data input and output may be in 

metric (SI) units or inch-pound units. Output may 

include tables of dependent variables and param- 

eters, zoned-contour maps, and plots of the de- 

= variables versus time. (Lantz-PTT) 
89-07119 


DEVELOPMENT OF MODELLING PROCE- 
DURES FOR ILL-DEFINED SYSTEMS, 
Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

G. Van Straten. 

IN: Identification, Uncertainty Assessment and 
Prediction in Lake Eutrophication, 1986. p 37-51, 2 
fig, 15 ref. 


Descriptors: *Model studies, *Policy making, *Eu- 
trophication, Phytoplankton, Algae, Growth rates, 
Management planning. 


A major factor that can be held responsible for the 
uncertainty about the functioning and structure of 
the complex ecosystem is that phytoplankton-the 
element of key interest in eutrophication-is only a 
part of that ecosystem. There are two distinct 
‘modelling schools’, characterized as ‘microscopic, 
theory-oriented’ versus ‘macroscopic, data-orient- 
ed’. Through the application of the principle of 
decomposition and aggregation, conflict between 
the need for scientific thoroughness and under- 
standing, and the necessity to extract and provide 
information that can be employed at the policy- 
making level, can be resolved. A flow chart repre- 
senting the 14-step model-building procedure is 
given: (1) problem analysis; (2) fields of interest; (3) 
conceptualization; (4) conceptual base model; (5) 
model structure postulation; (6) sensitivity analysis; 
(7) expected variability; (8) model structure; (9) 
calibration (parameter estimation); (10) a priori pa- 
rameter values; (11) calibrated model; (12) valida- 
tion; (13) validated model; and (14) use. (See also 
W89-07148) (Lantz-PTT) 

W89-07150 


ANALYTICAL METHODS FOR PARAMETER- 
SPACE DELIMITATION AND APPLICATION 
TO SHALLOW-LAKE PHYTOPLANKTON-DY- 
NAMICS MODELING, 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

G. Van Straten. 

IN: Identification, Uncertainty Assessment and 
Prediction in Lake Eutrophication, 1986. p 127- 
150, 7 fig, 7 tab, 17 ref. Previously published in 
Applied Mathematical and Computation, vol. 17, 
p. 459 - 482, 1985. 


Descriptors: *Mathematical analysis, *Parameter- 
space delineation, *Limnology, *Phytoplankton, 
*Lakes, *Shallow water, *Model studies, Mathe- 
matical studies, Mathematical models, Lake Bala- 
ton, Hungary. 


The first step in parameter estimation is to reduce 
the dimensionality of the problem by deriving esti- 
mates from independent experimentation and from 
the literature. In addition, insensitive parameters 
are either removed or fixed. In the remaining 
lower-dimensional problem, parameter-space de- 
limitation is possible by analytical means. Three 
conjunctive methods are derived: period-average 
analysis, extremum analysis, and quasisteady-state 
analysis. The basic idea is to find conditions for the 
parameters that must be fulfilled in order to 
comply with average and extreme values in the 
observations. The approach was applied to the 
modeling of the phytoplankton dynamics of Lake 
Balaton. The analytical techniques supplied valua- 
ble insight into parameter interrelationships and 
model adequacy, and can serve as satisfactory sub- 
stitutes for formal parameter-estimation techniques 
in the early stages of model development. (See also 
W89-07148) (Author’s abstract) 

W89-07153 


MAXIMUM LIKELIHOOD ESTIMATION OF 
PARAMETERS AND UNCERTAINTY IN PHY- 
TOPLANKTON MODELS, 


Technische Univ. Twente, Enschede (Nether- 


lands). Dept. of Chemical Engineering. 
For primary bibliographic entry see Field 2H. 
W89-07154 


HYPOTHESIS TESTING AND PARAMETER 
UNCERTAINTY ANALYSIS IN SIMPLE PHY- 
TOPLANKTON-P MODELS, 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

For primary bibliographic entry see Field 2H. 
W89-07155 


IDENTIFICATION AND PREDICTION IN EU- 
TROPHICATION-DISCUSSION AND _ CON- 
CLUSION, 

Technische Hogeschool Twente, Enschede (Neth- 
erlands). 

For primary bibliographic entry see Field 2H. 
W89-07156 


ERSPECTIVES OF ECOSYSTEM MODEL- 
LING FOR MANAGEMENT, 
Technische Hogeschool Twente, Enschede (Neth- 
erlands). 
For primary bibliographic entry see Field 2H. 
W89-07157 


COMPENDIUMS OF INFORMATION FOR 
THE MISSOURI BASIN RIVER FORECAST 
CENTER AND THE NORTH CENTRAL RIVER 
FORECAST CENTER. 

National Weather Service, Kansas City, MO. Cen- 
tral Region. 

For primary bibliographic entry see Field 2E. 
W89-07172 


MODEL FOR PREDICTING GROUNDWATER 
LEVEL RESPONSE TO METEOROLOGICAL 
CHANGES, 

Southampton Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2A. 
W89-07208 


GROUNDWATER MODELLING BY MICRO- 
COMPUTER: APPLICATIONS TO DAM AND 
RESERVOIR SLOPE STABILITY, 

Kingston Polytechnic, Kingston upon Thames 
(England). 

For primary bibliographic entry see Field 8D. 
W89-07209 


PREDICTION OF GROUNDWATER LEVELS 
USING COMPUTER BASED MATHEMATICAL 
MODELS, 

oo mega Engineering Ltd., Gloucester (Eng- 
an 

G. A. Hurley. 

IN: Groundwater in Engineering Geology. The 
re Society, London. 1986. p 321-325, 1 
tab, 5 fig, 2 ref. 


Descriptors: *Model studies, *Geohydrology, 
*Groundwater levels, *Groundwater, *Mathemati- 
cal models, Computer models, Time series models, 
Conceptual models, Piezometers, Rainfall, South 
Wales Landslip, Wales. 


Two mathematically based models, one using time 
series and the second a conceptual idea, which 
have been used to predict water levels in a South 
Wales Landslip are presented. In both models the 
longest continuous periods of piezometric record 
were used to ‘fit’ the models. The time series 
model contains three independent variables; lagged 
piezometric level, rainfall, and lagged rainfall. A 
simple storage model was chosen for the conceptu- 
al model because it was closest to reality under 
conditions where rainfall intensities are generally 
less than infiltration capacities and where rainfall is 
frequent. A comparison of the two models indi- 
cates the conceptional model gives a better good- 
ness of fit value than the time series model and 
appears to simulate the entire length of the piezo- 
metric record slightly better. For the conceptional 
model the error between the simulated and record- 


ed readings was generally less than 0.20 m. Al- 
though the time series model may be less accurate 
than a conceptual model, its applicability to other 
sites is probably greater than the storage model. 
Since the parameters for both models are site spe- 
cific, the applicability of both models to other sites 
depends on the amount of data available to’cali- 
brate’ the model. (See also W89-07178) (White- 
Reimer-PTT) 

W89-07210 


PREDICTING PIEZOMETRIC LEVELS IN 

STEEP SLOPES. 

Birmingham Univ. (England). Dept. of Geological 

Sciences. 

D. N. Lerner. 

IN: Groundwater in Engineering Geology. The 

—— Society, London. 1986. p 327-333, 5 fig, 
ref. 


Descriptors: *Model studies, *Geohydrology, 
*Aquifers, *Piezometers, *Groundwater level, 
*Groundwater movement, Statistical models, Re- 
gression analysis, Finite element method, Finite 
difference method, Mid-Levels, Hong Kong. 


Three methods of predicting piezometric levels in 
steep slopes are presented and illustrated with a 
case study in the Mid-Levels, Hong Kong. In the 
statistical model the depth to piezometric level was 
regressed by least squares on a variety of measures 
of rainfall. The regression models were not good 
enough for the study; however, they did show 
promise since they were quick and easy to use. The 
second method employed was to solve the time 
variant equation of groundwater flow and head. 
Both finite difference and finite element methods 
are suitable although finite differences are easier 
when developing a new model. The models devel- 
oped suffered from numerical stability problems 
due to difficulties in modeling aquifer changes and 
the coarse discretization that prevented accurate 
predictions of piezometric levels. For the third 
method, final predictions were made by empirical 
methods based on detailed inspection of observed 
responses. Piezometers were separated into main 
and perched water table groups. Within each 
group, piezometers were classified as responding 
to storms or seasonal events. For the empirical 
method the responses were showed regional pat- 
terns, allowing extrapolation into areas without 
piezometers, and base levels could be estimated for 
any site of interest, either by drilling or from 
topographic contours and structural geology. Al- 
though not the best estimates in any statistical 
sense, empirical methods have the advantages of 
being easily understood, using all the data and 
allowing regionalization of results. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07211 


REPRESENTATION OF TIME VARIANT FREE 
SURFACE SEEPAGE USING FINITE DIFFER- 
ENCE METHODS: A REVIEW, 

University Coll., Cardiff (Wales). Dept. of Civil 
and Structural Engineering. 

J. C. Miles. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 341-345, 6 fig, 
9 ref. 


Descriptors: *Surface-groundwater relations, 
*Groundwater movement, *Mathematical analysis, 
*Model studies, *Seepage, Numerical analysis, 
Finite difference methods, Time variant free sur- 
face seepage. 


Several numerical techniques are available for the 
representation of time variant free surface seepage, 
notably finite elements, boundary elements and 
finite difference methods. Over the last twenty 
years several papers have been published on the 
representation of free surface seepage using finite 
differences, but each paper advocates the use of 
different approximations and stability criteria. 
These methods are reviewed and tested against a 
variety of solutions to determine which method is 
most stable and accurate. The better of the two 
methods described is that of Singh (1976) because 
it is less prone to instability and gives more accu- 





rate results provided that certain constraints are 
imposed. The methods described are only suitable 
for meshes which have constant values for Delta x 
and Delta y. The methods cannot cope with com- 
plex situations and it is doubtful, for example, 
whether a three dimensional problem could be 
simulated, and if recharge is to be included, it must 
be done with great care. (See also W89-07178) 
(White-Reimer-PTT) 

W89-07213 


PREDICTIONS OF GROUNDWATER PRES- 
SURES AND UPLIFT BELOW EXCAVATIONS 
IN TIDAL LIMITS, 

Hydraulics Research Ltd., Wallingford (England). 
Groundwater Section. 

For primary bibliographic entry see Field 2F. 
W89-07215 


SOLUBILITY CONSTRAINT CONCEPTS AP- 
PLIED TO LEACH TESTING OF WASTE 
FORMS. 


Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field SB. 
W89-07239 


BINDING OF ALUMINUM AND PROTONS BY 
HUMIC SUBSTANCES IN ACIDIC NATURAL 
WATERS AND SOILS, 

Freshwater Biological Association, 
(England). 

For primary bibliographic entry see Field SB. 
W89-07295 


Ambleside 


COMPOSITION AND CONSEQUENCES OF 
ALUMINUM IN WATER AND BEVERAGES, 
Bjorksten Research Foundation, Madison, WI. 

For primary bibliographic entry see Field SB. 
W89-07322 


ENVIRONMENTAL FACTORS INFLUENCING 
SUMMER ANGLER EFFORT ON THE 
JORDAN DAM TAILWATER, ALABAMA, 
Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

For primary bibliographic entry see Field 81. 
W89-07422 


DETROIT RIVER FLOW REVERSALS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2E. 
W89-07437 


TRACING INFLOWS IN A PHYSICAL MODEL 
OF LAKE CONSTANCE, 

State Univ. of New York at Buffalo. Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W89-07446 


STUDY OF GEOMORPHOLOGY IN SMALL 
HYDRO PLANNING, 

Balfour Beatty Engineering Ltd., Kent (England). 
For primary bibliographic entry see Field 8A. 
W89-07453 


GROUNDWATER MODEL OF CONDITIONS 
IN LIVERPOOL SANDSTONE AQUIFER, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W89-07463 


DIGITAL MAPPING FOR WATERMAINS IN 
TORBAY, 

For primary bibliographic entry see Field 5F. 
W89-07467 


METHODS FOR ANALYZING PIPE NET- 
WORKS 


RESOURCES DATA—Field 7 
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Technical Univ. of Denmark, Lyngby. Inst. for 
Numerical Analysis. 

For primary bibliographic entry see Field SF. 
W89-07471 


DIAGNOSTIC MODEL OF DISPERSION IN 
POROUS MEDIA, 

Miami Univ., Coral Gables, FL. Dept. of Civil and 
Architectural Engineering. 

For primary bibliographic entry see Field 2F. 
W89-07476 


MASS CONSERVATION: 1-D OPEN CHANNEL 
FLOW EQUATIONS, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 2E. 
W89-07479 


COMPUTER MODELING FOR WATER QUAL- 
ITY PLANNING: A CASE STUDY, 

CH2M Hill, Emeryville, CA. 

For primary bibliographic entry see Field 5G. 
W89-07487 


USE OF MICROCOMPUTERS FOR THE MAN- 
AGEMENT OF WATER QUALITY DATA, 

For primary bibliographic entry see Field 5F. 
W89-07563 


DOCUMENTATION OF AREAS POTENTIAL- 
LY INCLINED TO WATER ACIDIFICATION 
IN THE F.R.G., 

Bayerische Landesanstalt fuer Wasserforschung, 
Wielenbach (Germany, F.R.). 

For primary bibliographic entry see Field 2K. 
W89-07630 


MODELS OF CLOUD CHEMISTRY, 
Toronto Univ. (Ontario). Dept. of Physics. 
For primary bibliographic entry see Field SB. 
Ww 661 


ACID-BASE REACTIONS IN GAS TRANSFER: 
A MATHEMATICAL APPROACH, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field SF. 
W89-07693 


DESIGNING FIXED-BED ADSORBERS TO 
REMOVE MIXTURES OF ORGANICS, 
Michigan Technological Univ., Houghton. Center 
for Waste Management Programs. 

For primary bibliographic entry see Field 5F. 
W89-07694 


AIR-STRIPPING MASS TRANSFER CORRE- 
LATIONS FOR VOLATILE ORGANICS, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5F. 
W89-07696 


PRECIPITATION FLUCTUATIONS OVER 
GLOBAL LAND AREAS SINCE THE LATE 
1800'S, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
For primary bibliographic entry see Field 2B. 
W89-07707 


ANALYSING SEEPAGE IN AN EARTH DAM, 
National Technical Univ., Athens (Greece). Dep. 
of Civil Engineering. 

For primary bibliographic entry see Field 8A. 
W89-07749 


ANALYSIS OF ACCURACY OF APPROXI- 
MATE, SIMULTANEOUS, NONLINEAR CON- 
FIDENCE INTERVALS ON HYDRAULIC 
HEADS IN ANALYTICAL AND NUMERICAL 
TEST CASES, 


Geological Survey, Trenton, NJ. 


For primary bibliographic entry see Field 2F. 
W89-07755 


STOCHASTIC ANALYSIS OF NONSTATION- 
ARY SUBSURFACE SOLUTE TRANSPORT: 1. 
UNCONDITIONAL MOMENTS, 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. 

For primary bibliographic entry see Field 2F. 
W89-07758 


ANALYTICAL SOLUTIONS FOR CONVEC- 
TIVE-DISPERSIVE TRANSPORT IN CON- 
FINED AQUIFERS WITH DIFFERENT INI- 
TIAL AND BOUNDARY CONDITIONS, 

Oregon State Univ., Corvallis. Dept. of Soil Sci- 
ence. 

For primary bibliographic entry see Field 2F. 
W89-07760 


SPATIAL MOMENT ANALYSIS OF THE 
TRANSPORT OF KINETICALLY ADSORBING 
SOLUTES THROUGH STRATIFIED 
AQUIFERS, 

Illinois Univ. at Urbana-Champaign. Newmark 
Civil Engineering Lab. 

For primary bibliographic entry see Field 5B. 
W89-07762 


RECURSIVE PARAMETER ESTIMATION OF 
HYDROLOGIC MODELS, 

Iowa Univ., Jowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 2A. 
W89-07763 


PROBABILISTIC REPRESENTATION OF THE 
TEMPORAL RAINFALL PROCESS BY A 
MODIFIED NEYMAN-SCOTT RECTANGULAR 
PULSES MODEL: PARAMETER ESTIMATION 
AND VALIDATION, 

Massachusetts Inst. of Tech., Cambridge. 

For primary bibliographic entry see Field 2B. 
W89-07764 


ANALYTICAL MODEL OF LEVEL BASIN IR- 
RIGATION, 

Technische Univ. Muenchen (Germany, F.R.). 

For primary bibliographic entry see Field 3F. 
W89-07796 


GENERALIZATION OF SCS CURVE NUMBER 
METHOD, 

Institute for Water Management, Budapest (Hun- 
gary). 

For primary bibliographic entry see Field 2A. 
W89-07800 


VAPOR TRANSPORT DURING SOLUTION 
DISPLACEMENT IN SOILS, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 2G. 
W89-07803 


ANALYSIS OF INACTIVATION OF GIARDIA 
LAMBLIA BY CHLORINE, 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

For primary bibliographic entry see Field SF. 
W89-07810 


MODELING OF ENHANCED BIODEGRADA- 
TION IN UNSATURATED SOIL ZONE, 
Princeton Univ., NJ. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5G. 
W89-07812 


SPATIAL ADEQUACY OF NASQAN WATER 
QUALITY DATA IN OHIO RIVER BASIN, 
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Ohio State Univ., Columbus. Dept. of Civil Engi- 
neering. : ‘ 

For primary bibliographic entry see Field 7A. 
W89-07813 


WATER QUALITY MODELS FOR SMALL 
TIDAL INLET SYSTEMS, 

Najarian and Associates, Eatontown, NJ. 

For primary bibliographic entry see Field 5G. 
W89-07814 


SELECTION OF STORMWATER MODEL PA- 
RAMETERS. 


ETERS, 
University of the Witwatersrand, Johannesburg 
(South Africa). 
For primary bibliographic entry see Field 2A. 
W89-07815 


COMPUTER SIMULATION OF DDT DISTRI- 
BUTION IN PALOS VERDES SHELF SEDI- 
MENTS, 

Arizona Univ., Tucson. Dept. of Civil Engineering 
and Engineering Mechanics. 

For primary bibliographic entry see Field 5B. 
W89-07816 


TIDAL AND RESIDUAL FLOWS IN THE 
WESTERN DUTCH WADDEN SEA. II: AN AN- 
ALYTICAL MODEL TO STUDY THE CON- 
STANT FLOW BETWEEN CONNECTED 
TIDAL BASINS, 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 2L. 
W89-07828 


DOSE-RESPONSE RELATIONSHIPS FOR 
THE ADDITION OF LIMESTONE TO LAKES 
AND PONDS IN THE NORTHEASTERN 
UNITED STATES, 

For primary bibliographic entry see Field 5G. 
W89-07887 


USE OF SIMULATION MODELS AS RE- 
SOURCE MANAGEMENT TOOLS FOR RE- 
STORING ACIDIFIED WATERS, 

For primary bibliographic entry see Field 5G. 
W89-07899 


DETERMINATION OF WATER QUALITY IN 
RESERVOIRS FROM DATA OF ON-SITE OB- 
SERVATIONS, 

For primary bibliographic entry see Field 2H. 
W89-07910 


MEASUREMENT AND ANALYSIS OF DE- 
PRESSION STORAGE ON A HILLSLOPE, 

New South Wales Univ., Kensington (Australia). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 7B. 
W89-07930 


UNIQUE FLOOD EVENT IN AN ARID ZONE, 
Dames and Moore, Riyadh (Saudi Arabia). 

For primary bibliographic entry see Field 2E. 
W89-07931 


HYDROGEOCHEMICAL PROCESSES _IN- 
VOLVED IN SALT-DISSOLUTION ZONES, 
TEXAS PANHANDLE, U.S.A., 

Texas Univ., Austin. Bureau of Economic Geolo- 


gy. 
For primary bibliographic entry see Field 2K. 
W89-07936 


FIRST R. M. HARDY MEMORIAL LECTURE: 
FRACTURE LINEAMENT RESEARCH AND 
APPLICATIONS ON THE WESTERN CANADI- 
AN PLAINS, 

Mollard (J.D.) and Associates Ltd., Regina (Sas- 
katchewan). 

J. D. Mollard. 

Canadian Geotechnical Journal CGJOAH, Vol. 


25, No. 4, p 749-767, November 1988. 17 fig, 114 
ref. 


Descriptors: *Groundwater potential, *Aerial pho- 
tography, *Geologic fractures, *Remote sensing, 
*Data interpretation, Case studies, Reviews, 
*Canada, Geologic mapping, Mapping, Topogra- 
phy, Exploration. 


For parts of the western Canadian plains, high- 
altitude airphotos and satellite images frequently 
show a simple pattern of pressured fracture linea- 
ment orientations. Fracture lineaments are compos- 
ite linear topographic, drainage, vegetation, mois- 
ture, and tonal features. A long search for their 
origin and repeating characteristics is described. It 
is held that certain elements of fracture lineament 
networks are selectively inherited from pre-exist- 
ing regional fracture systems and structures in the 
underlying rocks, and can therefore be correlated 
with subsurface geological, hydrogeological,and 
geophysical and near-surface data. A number of 
case studies illustrate how remotely sensed linea- 
ment data are applied in geological, hydrogeologi- 
cal, and geotechnical investigations for resource 
exploration, development, and management. Some 
of the Canadian studies detailed are: airphoto study 
for alternative sites for a pump lift station to supply 
irrigation water, airphoto interpretation study of 
the Gardiner and Nipawin damsites in Saskatche- 
wan, study of fracture traces to investigate reser- 
voir and canal leakage, and photolineament map- 
ping to aid exploration for groundwater sources 
and possible sites for contaminant waste disposal. 
(VerNooy-PTT) 

W89-07940 


PHYTOBENTHOS IN THE WATERS OF THE 
VILSANDI STATE NATURE RESERVE, 
Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

For primary bibliographic entry see Field 2L. 
W89-07969 


DEMAND FORECASTING: A MODEL FOR 
SAN FRANCISCO, 

Water Resources Associates, Lafayette, CA. 

For primary bibliographic entry see Field 6D. 
W89-07993 


ISLAND THUNDERSTORM EXPERIMENT 
(TEX): A STUDY OF TROPICAL THUNDER- 
STORMS IN THE MARITIME CONTINENT, 
Bureau of Meteorology, Melbourne (Australia). 
Research Centre. 

For primary bibliographic entry see Field 2B. 
W89-08000 


TEST OF THE VALIDITY OF THE POISSON 
ASSUMPTION FOR ANALYSIS OF MOST- 
PROBABLE-NUMBER RESULTS, 

Illinois Inst. of Tech., Chicago. Pritzker Dept. of 
Environmental Engineering. 

For primary bibliographic entry see Field 5F. 
W89-08035 


CHOICE OF WORKING VARIABLES IN THE 
GEOSTATISTICAL ESTIMATION OF THE 
SPATIAL DISTRIBUTION OF ION CONCEN- 
TRATION FROM ACID PRECIPITATION, 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 5B. 
W89-08053 


DEVELOPING A DATA BASE FOR USE IN 
GROUNDWATER MANAGEMENT, 

Nassau County Dept. of Public Works, Mineola, 
NY. 


M. Maimone. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 115, No. 1, p 75-93, 
January 1989. 8 fig, 1 tab, 9 ref. 


Descriptors: *Data storage and retrieval, *Ground- 


water management, *Automation, Nassau County, 
New York, Computers, Case studies, Statistical 


analysis, Hydrologic cycle, Groundwater move- 
ment. 


Nassau County, NY has developed a computerized 
data-handling system to support a groundwater 
management program. This case history describes 
the design process used for the data system, as well 
as the place and function of computerized data- 
handling systems in an overall resource manage- 
ment program. It includes a general overview of 
the finished system. Experience indicates that it is 
difficult to design a data system for groundwater 
management in the absence of an explicit manage- 
ment program. The system has been implemented 
using only personal computers. The natural, hy- 
drologic cycle provided the framework for devel- 
oping the data base structure. The entire system 
includes data storage and retrieval, statistical anal- 
ysis and graphical output capabilities, groundwater 
flow modeling, computer-aided drafting, and word 
processing. (Author’s abstract) 

W89-08073 


MODEL TO PREDICT THE LEVEL OF ARTI- 
FICIAL RADIONUCLIDES IN ENVIRONMEN- 
TAL MATERIALS IN THE SEVERN ESTUARY 
AND THE BRISTOL 

National Radiological Protection Board, Harwell 
(England). 

For primary bibliographic entry see Field 5B. 
W89-08095 


INFLUENCE OF SCALE OF MEASUREMENT 
ON THE SPATIAL AND TEMPORAL VARIA- 
BILITY OF THE PHILIP INFILTRATION PA- 
RAMETERS-AN EXPERIMENTAL STUDY IN 
AN AUSTRALIAN SAVANNAH WOODLAND, 
Commonwealth Scientific and Industrial Research 
Organization, Townsville (Australia). Div. of Soils. 
For primary bibliographic entry see Field 2G. 
W89-08111 


EFFECT OF SMALL DENSITY CHANGES ON 
THE MOVEMENT OF WATER THROUGH AN 
UNSATURATED SAND, 

University Coll., Cardiff (Wales). Dept. of Civil 
and Structural Engineering. 

For primary bibliographic entry see Field 2G. 
W89-08114 


DEVELOPMENT AND TESTING OF A MULTI- 
VARIATE, SEASONAL ARMA(1,1) MODEL, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
W89-08123 


DISSIPATIVE FINITE ELEMENT MODEL 
FOR FREE SURFACE FLOW, 

Thessaloniki Univ., Salonika (Greece). School of 
Agriculture. 

For primary bibliographic entry see Field 2E. 
W89-08125 


APPLICATION OF AN ADAPTIVE FORECAST 
ALGORITHM TO THE RIVER VASTERDA- 
LALVEN, 

Uppsala Univ. (Sweden). Dept. of Hydrology. 

For primary bibliographic entry see Field 2E. 
W89-08135 


CAPACITY EXPANSION MODEL FOR HY- 
DROTHERMAL POWER SYSTEMS, 

Texas Water Development Board, Austin. 

For primary bibliographic entry see Field 8C. 
W89-08165 


IMPLICIT NETWORK CALIBRATION, 
Kentucky Univ., Lexington. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5F. 
W89-08170 





HYDROCHEMISTRY OF THE LOWER SOLO 
RIVER, INDONESIA, 

Hasanuddin Univ., Ujung Pandang (Indonesia). 
Pusat Studi Lingkungan. 

For primary bibliographic entry see Field 2H. 
W89-08189 


CRITERIA FOR THE BIOLOGICAL EVALUA- 
TION OF LAKES FROM A NATURE CONSER- 
VATION VIEWPOINT, 

Jonkoping Regional Administration (Sweden). 

For primary bibliographic entry see Field 2H. 
W89-08212 


NORMALIZED ECOSYSTEM STRAIN IN 
MICRO-ECOSYSTEMS USING DIFFERENT 
SETS OF STATE VARIABLES, 

Rijksinstituut voor Natuurbeheer, Leersum (Neth- 
erlands). 

For primary bibliographic entry see Field 5A. 
W89-08233 
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INTER-RELATIONSHIP BETWEEN CHANGES 
IN GROUNDWATER CONDITIONS AND EN- 
GINEERING CONSTRUCTION, 

North West Water Authority, Warrington (Eng- 
land). Rivers Div. 

For primary bibliographic entry see Field 2F. 
W89-07181 


EFFECTS AND CONSEQUENCES OF 
GROUNDWATER ABSTRACTION ON FOUN- 
DATIONS AT DRAX POWER STATION, 
NORTH YORKSHIRE, 

Dames and Moore International, Twickenham 
(England). 

For primary bibliographic entry see Field 2F. 
W89-07183 


RISING GROUNDWATER LEVELS IN CITIES, 
Royal Military Coll. of Science, Shrivenham (Eng- 
land). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2F. 
W89-07184 


EFFECT OF GROUNDWATER FLOW ON THE 
STRENGTH AND STABILITY OF SILICATE 

GROUTED SOILS, 

Mass Rapid Transit Corp., Singapore. 

For primary bibliographic entry see Field 2F. 

W89-07190 


HAZARDOUS WASTE CONTAINMENT, 
California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5E. 
W89-07192 


APPLICATION OF ISOTOPE HYDROLOGY 
TO GROUNDWATER PROBLEMS IN ENGI- 
NEERING GEOLOGY, 

For primary bibliographic entry see Field 7B. 
W89-07194 


ANALYSIS OF AN ADVANCED DEWATERING 
SCHEME AT AN OPENCAST COAL SITE IN 
NORTHUMBERLAND, 

Newcastle upon Tyne Univ. (England). Dept. of 
Geotechnical Engineering. 

S. T. Minett, D. A. Blythe, G. D. Hallam, and D. 
B. Hughes. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 347-352, 1 
tab, 3 fig, 13 ref. 


Descriptors: *Dewatering, *Mine drainage, 
*Pumping tests, *Groundwater, *Boreholes, Coal 
mining, Drawdown, Selective withdrawal, Sub- 


mersible borehole pump, Mass balance analysis, 
Excavation. 


During prospecting operations for an opencast 
coal site in a triangular area of Coal Measures 
rocks, substantial quantities of groundwater were 
found existing in old workings horizons, ponded 
against the Causey Park Dyke in a broad anticlinal 
structural trap. It was decided that the area should 
be de before ions took place to 
avoid the danger of flooding and water induced 
slope failures. Therefore, a submersible borehole 
pump was installed, and a pumping test in minin 

disturbed strata was conducted. Due to the high 
permeability of the old underground workings, the 
data did not conform to any standard analysis 
methods. However, the system could be modelled 
by treating it as a lagoon of triangular wedge 
shape. A mass balance calculation was performed 
and it was predicted that it would take approxi- 
mately 350 days to dewater the site. The field data 
conformed closely to the predicted drawdowns 
and it was concluded that this method may be 
7 sagem! to many regions with a mining history. 
= avis W89-07178) (Author’s abstract) 





= OF GROUNDWATER BY EXCLU- 
SION, 

Teesside Polytechnic, Middlesbrough (England). 
Dept. of Civil and Structural Engineering. 

F. G. Bell, and J. K. Mitchell. 

IN: Groundwater in Engineering Geology. The 
= Society, London. 1986. p 429-443, 4 fig, 
27 ref. 


Descriptors: *Groundwater control, *Groundwat- 
er movement, *Groundwater barriers, *Excava- 
tion, Sheet piling, Contiguous bored pile walls, 
Slurry trenches, Diaphragm walls, Grout curtains, 
Grout panels, Ice walls. 


The movement of water into an excavation can be 
impeded by placing a barrier around the excava- 
tion. Such excavation barriers include sheet piling, 
contiguous bored pile walls, slurry trenches, dia- 
phragm walls, grout curtains and panels, and ice 
walls. Ideally an exclusion barrier should extend 
into an impermeable stratum. If this does not 
happen, then upward seepage of water into the 
excavation may occur which, in turn, may give rise 
to instability at excavation level. To prevent such 
instability, the exclusion barrier should be extended 
horizontally. Of the exclusion techniques de- 
scribed, only grouting and freezing can be used to 
form a horizontal exclusion barrier. (See also W89- 
07178) (Author’s abstract) 

W89-07222 


GROUNDWATER CONTROL BY JET GROUT- 
ING. 


GKN Colcrete, London (England). 

D. B. Coomber. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 445-454, 11 
fig, 11 ref. 


Descriptors: *Groundwater barriers, *Groundwat- 
er control, *Grouting, Jet grouting, Soil water, 
Cofferdams, Construction joints, Excavation. 


Technical success and costs are difficult to predict 
using injection or permeation grouting techniques 
for groundwater control. Recently jet ——_ has 
emerged as a tried and tested means of minimizing 
these uncertainties and increasing confidence in the 
grouting of soils. The technique destroys the soil 
structure using high energy erosive jets while si- 
multaneously either mixing grout with the dis- 
turbed soil particles in situ or largely replacing 
eroded ground with tremmied grout. Technically, 
virtually all soils are suitable for treatment. The 
process has been used successfully to (1) seal cof- 
ferdams against or around buried structures or 
installations, (2) seal joints between closely spaced 
but non-contiguous piled walls, (3) exclude water 
from basement excavations, (4) stabilize shaft bases 
against piping, and (5) treat unstable ground for 
tunnelling purposes. The technique is now thor- 
oughly established, and has been widely used for 
many forms of both temporary and permanent 
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groundwater control problems. (See also W89- 
07178) (Author’s abstract) 
W89-07223 


SOME ASPECTS OF GROUNDWATER CON- 
UND FREEZING AND 


Foraky Ltd., Nottingham (England). 

J. S. Harris, and C. A. Pollard. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 455-466, 1 
tab, 11 fig, 8 ref. 


Descriptors: *Groundwater control, *Tunnel con- 
struction, *Groundwater barriers, * an di- 
version, *Grouting, *Artificial ground freezing, 
Boreholes, Excavation, Pressure relief, Aquifers, 
Freeze tubes. 


In order to locate water- zones and to 
estimate potential shaft inflows prior to new mine- 
shaft construction, hydrological and geophysical 
tests are performed on a shaft ciateriine borehole 
and the recovered core. This information is as- 
sessed in order to select the most appropriate 
method of groundwater control for safe and con- 
trolled shaft sinking. The grouting method reduces 
the permeability of water-bearing strata by the 
injection of eae wry materials under pressure, 
thereby reducin shaft inflow to an acceptable 
level. An in-shaft test performed from the advanc- 
ing shaft sump into the water bearing strata gives a 
final check on the local aquifer characteristics, and 
allows the grouting scheme to be modified as re- 
quired. The progress of the grout treatment may be 
checked using an in situ pressure recovery test. 
Artificial ground freezing is also a reliable expedi- 
ent to aid tunnel construction since frozen ground 
is both strong and yp Sonor Since all strata 
encompassed by each freeze tube array are affect- 
ed, the design has to cater to the most critical 
stratum through which the freeze tubes pass. The 
pressure relief method creates a number of prefer- 
ential paths along which groundwater flow occurs, 
and so reduces the regional pore water pressure 
and therefore reduces the uncontrolled groundwat- 
er flow into the excavation. In certain situations, 
the combination of grout treatment and pressure 
relief wells can be particularly effective. (Bee also 
W89-07178) (White-Reimer-PTT) 

W89-07224 


GROUNDWATER CONTROL BY GROUND- 
WATER LOWERING, 

Teesside Polytechnic, Middlesbrough (England). 
Dept. of Civil and Structural Engineering. 

F. G. Bell, and P. M. Cashman. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 471-486, 11 
fig, 24 ref. 


Descriptors: *Construction, *Groundwater level, 
*Groundwater control, *Drawdown, *Infiltration 
diversion, Groundwater lowering, Sumps, Well- 
point systems, Horizontal drainage, Deep wells, 
Shallow wells, Ejector systems, Electro-osmosis, 
Electro-chemical stabilization, Pressure relief 
wells, Recharge wells, Pumping. 


When an excavation is to extend beneath the water 
table the ground conditions may be improved by 
lowering the level of the water table beneath the 
proposed base of the excavation. Groundwater 
lowering is accomplished by removing water from 
the ground at a faster rate than recharge can occur. 
The most appropriate type of system of ground- 
water lowering depends mainly upon the soil con- 
ditions present at the site, but the size of the 
excavation, the amount by which the water table 
has to be lowered and the length of time during 
which the excavation has to be maintained in a 
stable and workable condition also have to be 
taken into account. The methods for achieving 
groundwater control by pumping include sump 
pumping, wellpoint systems, horizontal drainage, 
deep well, shallow wells, ejector systems, electro- 
osmosis, and electro-chemical stabilization. Con- 
trol systems which do not entail pumping are pres- 
sure relief wells and recharge wells. Since settle- 
ment may occur as a result of groundwater lower- 
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ing, measures should be taken to prevent settle- 
ment from taking place if a site is surrounded by 
buildings. (See also W89-07178) (White-Reimer- 


PTT) 
W89-07225 


INTERCEPTOR DRAINS FOR CLIFF-TOPS 
AND ABOVE THE CREST OF SLOPES AND 
CUTTINGS, 
Southampton Univ. (England). Dept. of Civil En- 
ineering. 

. E. Barton, and R. I. Thomson. 
IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 487-496, 3 
tab, 5 fig, 30 ref. 


Descriptors: *Slope stabilization, *Drains, *Drain- 
age, *Interceptor Drains, *Surface-groundwater 
relations, Surface water, Groundwater, Cut-off 
drains, Vertical drains, Subsurface drains, Drain- 
age systems, Drainage practices, Pore pressure, 
Soil water, Landslides. 


Three types of interceptor drains are discussed: 
drains for surface water, cut-off drains in pervious 
strata overlying a relatively impervious stratum, 
and vertical drainage wells for draining water into 
either oes strata at depth or drains bored in 
from the slope face. The various difficulties that 
may impair the ability of the drains to prevent 
surface or groundwater from reaching an actual or 
men landslide can involve geological, geo- 
ydrological, and constructional conditions. Based 
on reviews of cases from the literature and direct 
observations, it is demonstrated that the perform- 
ance of these drains may often be less than satisfac- 
tory, and it is concluded that by their nature, 
interceptor drains require rigorous site investiga- 
tion and monitoring before, during, and after con- 
struction. It is also pointed out that interceptor 
drains _—, have a negligible influence on 
rates of equilibration of pore water pressures de- 
pressed by unloading in clay soils. (See also W89- 
07178) (Author’s abstract) 
W89-07226 


ESTIMATION OF MASS PERMEABILITY FOR 
EXCAVATIONS FOR THE GREATER CAIRO 
WASTEWATER PROJECT, 

American British Consultants, Cairo (Egypt). 
For primary bibliographic entry see Field 7B. 
W89-07227 


GROUNDWATER CONTROL FOR A MAJOR 
URBAN REDEVELOPMENT PROJECT WITH 
POTENTIAL SETTLEMENT PROBLEMS AND 
ae CONTRACTUAL ARRANGE- 


ENTS, 
Soil Mechanics Ltd., Bracknell (England). 
U. R. Firth, and D. J. Hartwell. 
IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 509-511. 


Descriptors: *Urban hydrology, *Groundwater 
control, *Groundwater level *Subsurface drainage, 
*Construction, *Urban areas, Dewatering, Draw- 
down, Wellpoints, Piezometers, Boreholes, Moni- 
toring, Surrey, England. 


A dewatering scheme was required to enable the 
construction of foundations for a large redevelo 
ment complex close to the town center at Redhill, 
Surrey. The drawdown beneath nearby buildings 
had to be limited due to the poor condition of 
some of the buildings; in many cases, foundation 
details were also unavailable. A wellpoint scheme 
composed of various lines was built up and com- 
missioned progressively to allow a flexible ap- 
proach to the dewatering. Piezometers were in- 
stalled inside and outside the site so that the draw- 
down could be monitored and adjustments to the 
dewatering system made accordingly. In critical 
areas, investigation boreholes sunk during con- 
struction were completed as monitoring points 
which could also be used as recharge wells if 
necessary. A thorough dilapidation survey of exist- 
ing buildings was carried out before dewatering 
commenced, and the buildings were surveyed at 
regular intervals during the work to check for 
settlement or cwadhenl distress. (See also W89- 
07178) (Author's abstract) 


W89-07228 


GROUNDWATER CONTROL IN _ LARGE 
SCALE SLOPE EXCAVATIONS: FIVE CASE 
HISTORIES FROM HONG KONG, 

Hong Kong Housing Authority, Kowloon. 

D. P. McNicholl, W. L. Pump, and G. W. F. Cho. 
IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 513-523, 2 
tab, 5 fig, 13 ref. 


Descriptors: *Groundwater level, *Groundwater 
control, *Excavation, *Slopes, *Subsurface drain- 
age, *Hong Kong, Case studies, Drains, Drainage, 
Raking drains, Caisson wells, Sub-horizontal 
drains, Counterfort drains, Subsurface drainage, 
Costs, Economic aspects, Economic efficiency, 
Economic justification. 


Five case histories of typical site formation and 
slope preventive works, which were constructed in 
different weathering grades and parent rocks, are 
described. All the schemes entailed extensive exca- 
vation and slopeworks. From the review of these 
cases the following guidelines and conclusions 
were made: (1) Raking drains (or sub-horizontal 
drains)can be rapidly and easily installed, even if 
the need is identified at a late stage in slope excava- 
tion work, and they are inexpensive and effective 
in the Hong Kong environment; (2) Caisson drain- 
age wells are effective in suitable conditions and, 
not overly expensive for the Hong Kong area; (3) 
For the Tsz Wan Shan slope works, where exten- 
sive excavation took place in weathered granite 
with a high main water table and transient perched 
water tables, the extensive use of horizontal drains 
supplemented by counterfort drains in the colluvi- 
um was a reasonably economical solution when 
compared with other projects; (4) A figure of 
HK$144 (about 14.4 British pounds) per square 
meter of slope area is a reasonable figure to allow 
for subsurface drainage in Hong Kong; and (5) 
Caisson drainage wells should be excavated down 
to a level that allows the interconnecting drains to 
be located in granite or volcanic rock, i.e. passing 
through colluvial layers. (See also W89-07178) 
(White-Reimer-PTT) 

W89-07229 


INVESTIGATION AND CONTROL OF 
GROUNDWATER AT YSBYTTY RESERVOIR, 
GWYNEDD, 

Ward, Ashcroft and Parkman, Liverpool (Eng- 
land).). 

H. A. Oulton, J. Crowther, and P. H. Oldham. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 525-531, 1 
tab, 6 fig, 3 ref. 


Descriptors: *Ysbytty Reservoir, *Groundwater 
control, *Subsurface drainage, *Drainage, *Con- 
fined groundwater, Pumping tests, Boreholes, Ar- 
tesian pressure, Sub-surface drains, Drains, Re- 
charge wells, Construction, Caernarfon, North 
Wales. 


During early site investigations for an under- 
ground water storage reservoir near Caenarfon, 
North Wales, groundwater under artesian condi- 
tions was encountered. A subsequent investigation, 
including pumping trials from two large diameter 
boreholes, was conducted in order to establish the 
feasibility of reducing the artesian pressures during 
and after construction. Based on the parameters 
defined a scheme was devised for dealing with 
groundwater by using the wells installed during 
the investigation, and for the detailed design of an 
under-floor drainage system to be installed as part 
of the permanent works. Another problem encoun- 
tered concerned the effects of prolonged draw- 
down of the water table below the adjacent clay- 
lined open service reservoir. Recharge wells were 
installed to maintain the water table, and ground- 
water levels in the immediate vicinity were moni- 
tored throughout construction. The function of the 
under-floor drainage system installed, incorporat- 
ing porous pipes in a stone filter layer, is to prevent 
uplift of the reservoir under all working condi- 
tions. The use of a gravity outlet drain eliminated 
the need for permanent pumping. (See also W89- 
07178) (Author’s abstract) 


W89-07230 


GROUNDWATER CONTROL BY DRAINAGE 
GALLERY AT ABERFAN, SOUTH WALES, 
Halcrow (William) and Partners, Cardiff (Wales). 
H. J. Siddle. 

IN: Groundwater in Engineering Geology. The 
Ft Society, London. 1986. p 533-540, 7 fig, 
10 ref. 


Descriptors: *Groundwater control, *Groundwat- 
er movement, *Mining effects, *Slope stability, 
*Drainage, *Aquifers, *Subsurface drainage, Con- 
fined groundwater, Drainage galleries, Strain, Hy- 
draulic permeability, Sandstone, Mining engineer- 
ing, Anistropy, Aberfan, South Wales. 


Construction of a drainage gallery was found to be 
an effective means of controlling groundwater 
pressures in a Pennant Sandstone aquifer subjected 
to residual tensile strains induced by past mining 
activities. The piezometric surface was reduced 
sufficiently to achieve the desired improvement in 
the factor of safety of a critical slope of the tip, but 
was not drawn down to the level of the gallery 
itself. This is attributed to a greater horizontal than 
vertical permeability. Observations during tunnel- 
ling and later monitoring also suggest that there is 
less opportunity for groundwater control in less 
transmissive zones of compression in the sandstone. 
Groundwater movement at Aberfan was concen- 
trated within a 20 m wide flexure adjacent to a 
previously unrecorded minor fault within the ‘cor- 
ridor of extension’ produced by mining. The ani- 
sotropy within the aquifer produced by this struc- 
ture and the effect of mining is demonstrated by 
the fact that more than 25% of the water entering 
the potential geological catchment is released from 
the gallery, over less than one per cent of the 
available spring line. (See also W89-07178) (White- 
Reimer-PTT) 

W89-07231 


ADVANCE LAND DRAINAGE AS AN AID TO 
CONSTRUCTION IN AREAS WITH HIGH 
GROUNDWATER LEVELS IN WARRINGTON 
NEW TOWN, 

Warrington and Runcorn Development Corp., 
Warrington (England). Dept. of Engineering. 

P. M. Wilde, and J. M. Crook. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 541-545, 3 fig, 
2 ref. 


Descriptors: *Drainage, *Groundwater control, 
*Surface drainage, *Construction, Planning, Com- 
prehensive planning, Project planning, Alluvial de- 
posits, Fluvioglacial deposits, Sand, Gravel, 
Drains, Economic aspects. 


As part of the development of Warringtin New 
Town in England, an area of approximately 7500 
hectares was to be comprehensively developed. In 
order to develop several large, low lying areas of 
land underlain by saturated alluvial and fluviogla- 
cial deposits, an effective method of controlling 
the groundwater had to be selected to facilitate the 
efficient and economic construction of excavations 
for all groundworks. A case study is presented 
which demonstrates the effectiveness of a land 
drainage system installed in advance of construc- 
tion in order to lower groundwater levels. This 
type of system is effective if the upper soils are 
permeable sands and/or gravels, and has the fol- 
lowing advantages: (1) Need only be installed 
weeks in advance of main construction in permea- 
ble soils ice. when building positions have been 
fixed and drains can be located to avoid conflict 
with permanent works; (2) Cost effectiveness (the 
cost of land drainage for these project types is 
approximately 1.5% of total costs); and (3) Ease of 
site construction problems because the majority of 
groundworks can be carried out in the ‘dry’ so the 
works are not only completed faster but without 
the provision of sophisticated trench shoring sys- 
tems and pumping to control groundwater. (See 
also W89-07178) (White-Reimer-PTT) 

W89-07232 





STUDY OF GEOMORPHOLOGY IN SMALL 
HYDRO PLANNING, 

Balfour Beatty Engineering Ltd., Kent (England). 
G. P. Birch. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 1, p 52-54, January 1989. 3 
fig, 3 ref. 


Descriptors: *Geomorphology, *Hydroelectric 
— *Project Lemay 2 *Aerial photography, 

a mapping, Geologic mapping, Dam 
design, Economic aspects, Environmental effects. 


The use of aerial photography to study geomor- 
hology is a cheap, rapid, and effective tool for 
improving efficiency in the identification, assess- 
ment and design of small hydro schemes. Its appli- 
cation at the start of a project’s development can 
avoid abortive design work and therefore wasted 
money, or even abandonment of the project at a 
later stage. The information gleaned from the pho- 
tographs is traced directly onto a sheet of clear 
film. Once the geomorphological and geological 
features have been noted on the clear overlay, the 
information is plotted on a 1:5000 or 1:10,000 scale 
topographic base map. The geomorphological map 
provides: (1) early identification of adverse or haz- 
ardous processes; (2) better understanding of geo- 
logical, geotechnical, and topographic conditions 
in advance of a field visit; (3) a conveniently-scaled 
map for field reconnaissance and for passing infor- 
mation to the field survey team, the design office, 
and the client; (4) a basis for the design of the 
ground investigations; (5) a basis for preliminary 
engineering geological evaluations; and, (6) an in- 
dication of possibly adverse environmental impact. 
(Shidler-PTT) 
W89-07453 


BIOFOULING IN WELLS AND AQUIFERS, 
For primary bibliographic entry see Field 5C. 
W89-07466 


pg FOR ANALYZING PIPE NET- 


Technical Univ. of Denmark, Lyngby. Inst. for 
Numerical Analysis. 

For primary bibliographic entry see Field 5F. 
W89-07471 


SEISMIC CUTOFF: SLURRY WALL AND JET 
GROUTING TECHNIQUES BRING AN OLD 
DAM UP TO SEISMIC STANDARDS, 

British Columbia Hydro and Power Authority, 
Vancouver. Geotechnical Dept. 

A. S. Imrie, W. F. Marcuson, and P. M. Byrne. 
Civil Engineering CEWRA9, Vol. 58, No. 12, p 
50-53, December 1988. 3 fig. 


Descriptors: *Earthquake engineering, *Dam con- 
struction, *Dam design, *Dam stability, Earth 
dams, Concrete dams, Seismic properties, Lique- 
faction, Strength, Canada. 


British Columbia Hydro figured, seismically speak- 
ing, its 40 year old John Hart Dam on Vancouver 
Island was existing on borrowed time. The dam 
had not been designed to withstand even a moder- 
ate earthquake. The coastal area of Oregon, Wash- 
ington and British Columbia is now believed to be 
a subduction zone capable of generating very large 
earthquakes. B.C. Hydro’s 1985 seismic review 
postulated an M7.5 event with a peak acceleration 
of 0.6g at the John Hart site. The dam was de- 
signed for 0.1 g or less. Even worse, the dam’s 
earth embankment and foundation were saturated 
and susceptible to liquefaction. A $16 million reha- 
bilitation project for seismic stability, is now 
almost completed. During the project, the dam’s 
power plant could not shut down and lower its 
reservoir. The engineers decided to build a cutoff 
wall that would result in desaturation of the soils, 
and to supplement the cutoff with soil replacement 
and in situ densification. This design solution has 
allowed the reservoir to remain full throughout the 
two-year-long reconstruction project. Using jet 
grouting for the cutoff wall also solves the difficult 
access problem posed by the full reservoir. The 
construction work at John Hart Dam passed the 
verification and quality tests and conforms to the 
design. (VerNooy-PTT) 


W89-07674 


USE OF A GEOMEMBRANE IN HEIGHTEN- 
ING THE PACTOLA DAM, 

Bureau of Reclamation, Denver, CO. Geotechnical 
pape and Geology Div. 

T. L. Lippert, and G. G. Hammer. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 2, p 15-17, February 1989. 
4 fig, 2 ref. 


Descriptors: *Materials engineering, *Earth Dams, 
*Dam construction, *Geomembranes, *Geosynthe- 
tics, *Pactola dam, *South Dakota, Dikes, Em- 
bankments, Spillways, Construction costs, Rockfill 
dams, Storage reservoirs. 


A project to increase reservoir flood capacity at 
Pactola dam, a zoned earthfill structure on Rapid 
Creek, South Dakota, involved the use of a 1-mm 
thick high-density polyethylene membrane, in con- 
junction with a nonwoven geotextile, for the im- 
rmeable element in the embankment and dikes. 
esign constraints on the modification project in- 
cluded those imposed by: the steep topography on 
both abutments of the main embankment; the high- 
way geometry on the dam and dike crests; a re- 
quirement for the highway to remain open; and 
balancing material quantities from the required 
pyre excavation with the fill needed to raise 
the dam. This article describes the techniques used 
for the scheme and the problems encountered, 
namely, the difficulties resulting from working 
with a new and unfamiliar material, extended con- 
struction time and the difficulty in obtaining the 
required quantities of embankment materials. 
While the anticipated cost savings were not 
achieved because of these problems, the use of 
—— did significantly reduce impacts 
rom borrow area development in a national forest 
area and from traffic highway congestion. Recom- 
mendations are made concerning the future use of 
geomembrane material as the impervious cutoff for 
a dam embankment. (Sand-PTT) 
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USE OF A GEOMEMBRANE FOR AN ARCH 
DAM REP. 

Sondel S.p.A., Sesto San Giovanni (Italy). 

G. Zuccoli, C. Scalabrini, and A. Scuero. 
International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 2, p 21-24, February 1989. 
4 fig, 4 ref. 


Descriptors: *Maintenance, *Arch dams, *Dam 
construction, *Geomembranes, *Geosynthetics, 
Construction costs, Publino dam, Italy, Mainte- 
nance costs, Materials testing. 


A geomembrane was used to repair the upstream 
face of the Publino dam, a double curvature arch 
dam in Italy. The geocomposite used, Sibelon 
CNT 3750, consists of a 2.5-mm thick geomem- 
brane manufactured with a polyvinyl chloride 
(PVC) mix, heat-bonded during production to a 
500 g/sq m polyester felt geotextile. This article 
describes the construction process and gives details 
of a number of laboratory tests which were con- 
ducted to verify a number of physical and mechan- 
ical properties of the membrane. Waterproofing 
the upstream face of a dam with a mechanically 
anchored PVC geomembrane offers a number of 
advantages: efficient protection of the construction 
and expansion joints; drainage of the body of the 
dam; and simple and rapid installation which does 
not require expensive surface preparation and is 
long-lasting. The installation costs are competitive, 
but, since the membrane does not require mainte- 
nance and is durable over a long period of time, 
the overall costs are well below those of a tradi- 
tional facing. (Sand-PTT) 
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ANALYSING SEEPAGE IN AN EARTH DAM, 
National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 
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Descriptors: *Numerical analysis, *Earth Dams, 
*Seepage, *Seepage lines, Finite difference 
method, Laplace equation. 


A 63-m high earth dam with a rock foundation was 
used as an example to determine the variation of 
the seepage line within the core in the case of a 
downstream vertical transition zone with drainage 
material. The steady-state —- was studied 
using the numerical method of finite differences to 
solve the Laplace equation for the total-head po- 
tential over a rectangular grid covering the area of 
the dam. Four types of material were considered, 
corresponding to: the shell of the dam, consisting 
of river sand/gravel; the core of the dam, consist- 
ing of river clay or silt material; the inner transi- 
tion zone of the drainage material downstream 
from the core of the dam; and the horizontal drain 
and the outer transition zone downstream from the 
inner transition zone. The results of three cases 
studied, corresponding to the variation of the per- 
meability properties of the core material for per- 
meabilities equal to 1/100, 1/10, and 1 of the 
permeability of the shell structure, indicate that an 
increase of the total flow occurs in the case of an 
increase in the permeability of the core material. 
The variation of the permeability of the core indi- 
cates that the seepage line will exit at higher eleva- 
tions as the permeability of the core material in- 
creases. In the case of an absent core or core 
material with a permeability approximately equal 
to that of the shell material, the exit of the seepage 
line will be at elevation 188 m, which is 30 m 
lower than the reservoir elevation. The exit of the 
seepage line in the drainage material of the transi- 
tion zone will be at a distance of 20 m from the 
entrance at the upstream face of the dam, or at a 
3:2 slope from the entrance of the seepage line to 
the earth dam at the reservoir elevation. The re- 
sults indicate only the position of the seepage line 
for various ilities of the core material com- 
pared with a shell material of permeability 0.01 m/ 
s. In the case of other conditions for earth dams, 
e.g. different geometries and shell permeabilities, 
individual flownet analyses are required to indicate 
the position of the seepage line and the amount of 
total flow in each case. (Sand-PTT) 
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ULTRASONIC FLAW DETECTION OF JOINTS 
OF PRECAST-MONOLITHIC PENSTOCKS OF 
THE ZAGORSK PUMPED-STORAGE STA- 
TION, 

A. M. Filonidov. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 276-280, November 1988. 4 fig. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 5, p 24- 
27, May 1988. 


Descriptors: *Hydraulic structures, *Penstocks, 
*Precast concrete, *Construction joints, *Inspec- 
tion, *Ultrasonics, *Pumped storage, *Pumping 
plants, Hydraulic engineering, Grouting, Foreign 
construction. 


Ultrasonic flaw detection of joints in precast mon- 
olithic penstocks of a pumped-storage station is 
based on recording the changes in the parameters 
of propagation of an ultrasonic wave interacting 
with various inhomogeneities. When the changes 
exceed a certain maximum allowance, they are 
considered to represent impermissible defects. For 
each cross section (inspected segment) with known 
geometric dimensions of the monolithic joint (be- 
tween two entities called ‘link 1° and ‘link 2’) being 
tested, the control ultrasound propagation time is 
calculated by a formula with the following inputs: 
(A) base length of ultrasonic inspection of the joint 
along a beam skirting the Hernite (a sealant), (B) 
the length of the segment of the beam in links 1 
and 2, and (C) the ultrasound propagation velocity 
in links 1 and 2. The ultrasound propagation ve- 
locities are determined by separate insonification of 
link 1 and 2 on each inspected segment of the joint. 
To validate this method of ultrasonic flaw detec- 
tion, experiments were conducted for determining 
the coefficient of, and for establishing the charac- 
ter of, the change in the time and amplitude char- 
acteristics of an ultrasonic wave as a function of 
the open width of the cracks and of the degree of 
filling of the joint with grout. The results showed 
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that propagation of an ultrasonic wave through the 
joint between precast elements, with intersection 
of two contact planes of the grout with the con- 
crete, is a complex physical process. The lower 
parts of all tested joints were completely filled 
with grout and there were close contacts between 
the grout and concrete of the links. The investiga- 
tions permitted recommending the ultrasonic 
method for inspection and flaw detection of joints 
in precast monolithic penstocks. The method was 
adopted as the main type of field inspection at the 
construction site of the Zagorsk (USSR) pumped- 
storage station. (Friedmann-PTT) 
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HYDRAULIC CHARACTERISTICS OF THE 
ENISEI RIVER DURING CONSTRUCTION OF 
THE SAYANO-SHUSHENSKOE HYDROELEC- 
TRIC STATION, 
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ON-SITE INVESTIGATIONS OF A LARGE- 
SECTION TUNNEL IN THE COMPLEX OF 
STRUCTURES OF A HYDROELECTRIC STA- 
TION, 

Y. K. Kotenkov, E. M. Rusakova, and A. K. 
Fedulov. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 299-305, November 1988. 4 fig, 2 tab, 5 
ref. Translated from Gidrotekhnicheskoe Stroi- 
telstvo, No. 5, p 38-42, May 1988. 


Descriptors: *Tunnels, *Hydroelectric plants, 
*Hydraulic structures, *Hydraulic engineering, 
*Monitoring, *Hydrostatic pressure, *Tunnel lin- 
ings, On-site investigations, Tunnel construction, 
Inspection. 


The drainage/ventilation adit (DVA) of a hydro- 
electric station has several purposes and serves to 
reduce the external hydrostatic pressure of water 
on the tunnel lining, remove exhaust gases, and 
drain water inflow. A program of investigations 
was developed to monitor the state of the linings of 
the tunnel of one Soviet hydroelectric plant and its 
DVA, to determine the possibilities of increasing 
the length of the spans of the structures with 
lightweight linings, and to improve the method of 
on-site measurements for monitoring other under- 
ground structures. A method was developed based 
on the existing experience of on-site investigations 
of hydraulic structures in the USSR and abroad. 
Mechanical dynamometers were used to measure 
the rock pressure on the tunnel and DVA linings. 
Measurements indicated that displacements of the 
contour of the tunnel and DVA were small and 
amounted to hundredths to 1.5-2.0 mm. Tensile 
forces in the rock bolts did not exceed 10 kN. The 
maximum forces were noted, as a rule, in bolts 
installed in the crown of the passages and on the 
side of the rock pillar between the tunnel and adit. 
The tunnel and adit in the monitored stretches 
were in a safe, working state. The pattern of varia- 
tion through time of displacements of the tunnel 
contours and of the forces in the lining-support 
rock bolts indicated that in the main, the loads on 
the support of the lightweight lining had stabilized, 
but there was a tendency toward an increase of 
forces in the rock bolts and continuing displace- 
ments of the tunnel contours. (Friedmann-PTT) 
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USE OF BOGUCHANY PORCELLANITES IN 
HYDROTECHNICAL CONCRETE, 

For primary bibliographic entry see Field 8F. 
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TECHNOLOGY OF CONSTRUCTING ARCH 
DAMS, 


A. S. Danilov. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 195-201, October 1988. 4 fig. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 4, p 7- 
12, April 1988. 


Descriptors: *Construction methods, *Arch dams, 
*Dam construction, *Concrete dams, *Tempera- 
ture effects, USSR, Dams. 


The successful completion of the construction of 
the Chirkey and Miatla arch dams under complex 
geological conditions and the state of the concrete 
masonry under load show the possibility of the 
wide use of this economical design of dams. The 
technology of level concreting used proved its 
effectiveness by the record rate of increase in the 
dam height of 7.7 m/month, with the maximum 
attained rate of 12 m/month. An analysis of the 
experience of constructing the Miatla dam permits 
the assertion that the level technology provides the 
absence of cracks at a high rate of constructing the 
dam (up to 12 m/month). The creation of a uni- 
form temperature field over the height of the dam 
and over its horizontal sections in the level tech- 
nology with covering times of not more than 7 
days made it possible to simplify the technology of 
temperature regulation and to provide an increase 
of opening of the section joints to 5-7 mm, double 
that of the usual opening, which provides condi- 
tions for high-quality grouting of the section joints. 
The experience of organizing construction inspec- 
tion at the Miatla dam showed that: (1) the effec- 
tiveness of additional expenditures on installing a 
large number of sensors under conditions of accel- 
erated construction (2) the ee nage A of using 
methods of flexible regulation of the concrete tem- 
perature which leads to a reduction of expendi- 
tures on the temperature regulating system, and (3) 
effectiveness of strict checking of the operation of 
the pipe cooling system providing high rates of 
cooling of the concrete masonry and reducing the 
operating cost of the refrigeration station. Operat- 
ing experience showed the effect of intrablock 
mechanization on the rate and quality of construc- 
tion. The experience of constructing the Chirkey 
and Miatla dams showed the need for developing 
cableway equipment as the main mechanism in 
arch dam construction. A cableway makes it possi- 
ble to begin works in preparing the bed of the 
structures as the pits are being excavated, to devel- 
Op a maximum rate on concreting works, to create 
a single materials delivery front, and to optimize 
the technology with a unified load-carrying capac- 


ity. (Miller- 
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DAMMING THE NARYN RIVER CHANNEL 
HYDROELECTRIC 
STATION 


S. M. Dokuchaev, E. V. Kurakina, and E. I. 
Dubinchik. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
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No. 4, p 12-16, April 1988. 
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kumyr hydrostation, USSR, Rivers. 


The damming of the mountain river Naryn at the 
site of the Tashkumyr hydrostation in the USSR 
under conditions of a narrow rock canyon with an 
unusually high location of the inlet sill of the water 
outlet structure in the presence of considerable 
drops (exceeding 10 m) on the embankment is 
described. Under the confined conditions of a com- 
plex mountain relief with a limited length of the 
damming stretch related to the layout of structure 
ae ge the organization of additional accesses 
to the river, the one-embankment method with 
dumping of the material into the water primarily 
from two banks is recommended as the main 
method for damming of a mountain river. This 
method, compared with the two-embankment 
method, requires smaller expenditures of means 
and times for preparation and conduction of works 
on damming and provides a reliable embankment 
even with unusually large drops. When reaching 
the maximum unit power of the flow in the gap, it 
is quite effective to use an upstream hydro devel- 
opment (hydrostation) to reduce the discharges to 
minimum values. Temporary disconnection of the 
hydrostation for reducing discharges being re- 
leased and, as a consequence reducing the volume 
of damming material and shortening the time of 
conducting damming works, is always justified. 
Prototype investigations established that the 
method of laboratory investigations of damming in 
the presence of considerable drops on the embank- 
ment, just as for small drops, is completely reliable 
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and allows hydraulic substantiation and selection 
of a reliable and economical damming method 
with determination of the quantity of damming 
material. (Miller-PTT) 
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MECHANIZATION OF CONCRETING THE 
SLOPE REVETMENT SLABS OF THE LENIN- 
GRAD FLOOD-CONTROL LEVEES, 
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HIGH-STRENGTH REINFORCING WIRE IN 
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WAYS TO MAKE FOREST FELLING AND 
CLEANING PROFITABLE WHEN CREATING 
RESERVOIRS, 

N. A. Malyshev, and B. M. Shkundin. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 249-252, October 1988. 2 fig, 2 tab, 1 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 4, p 42-44, April 1988. 
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The main indices characterizing the problem of 
forest felling and clearing for reservoir construc- 
tion were defined in the feasibility study made by 
three large hydroelectric stations. The develop- 
ment of new equipment, which should meet the 
following requirements was initiated: (1) possibility 
of felling during filling of the reservoirs, sometimes 
even subordinating the filling process to the condi- 
tions of felling by floating combines, (2) conver- 
sion of the wood being felled into a transportable 
product having prospects of a market for a long 
time in considerable volumes, (3) maximum reduc- 
tion of wood losses in the form of felling wastes, 
and (4) provision of self-containment, allowing op- 
eration of the combine in remote, uninhabited re- 
gions. The design of a floating lumbering combine 
was developed in conformity with these require- 
ments. The problem of the efficient combination 
and use of standard equipment, kinematic princi- 
ples, control and actuating elements, synchronous 
devices, checking instruments, and automatic de- 
vices from those already realized and verified in 
other areas was solved. The expediency of creating 
a floating combine for solving the problem of 
felling and cleaning the forest in flooded zones 
when creating large reservoirs was confirmed by a 
rather detailed and substantiated technical and eco- 
nomic calculation. It was proved that the produc- 
tivity of one worker on felling by means of the 
combine increased by 5-6 times in compared with 
productivity on felling performed by the usual 
method. It was also proved by appropriate calcula- 
tions that the reduction of the cost of the finished 
product (technological chips and barked logs) 
compared with the price-list values effects a con- 
siderable reduction of price. (Miller-PTT) 
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EFFECTS OF ROAD AND BRIDGE CON- 
STRUCTION ON THE BANK-ROOT MACRO- 
BENTHIC INVERTEBRATES OF A SOUTH- 
ERN NIGERIAN STREAM, 

Benin Univ., Benin City (Nigeria). Dept. of Zoolo- 
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ANALYSIS OF FOUNDATION SETTLEMENTS 
AT RIDGWAY DAM, 





Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 
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PROVISION OF THE DESIGN TRAVEL PATH 
OF FORMWORK DURING CONCRETING OF 
THE PENSTOCKS OF THE SAYANO-SHU- 
SHENSKOE HYDROELECTRIC STATION, 
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QUALITY OF GROUTING IN THE DIVER- 
SION PRESSURE TUNNEL OF THE INGURI 
HYDROELECTRIC STATION, 

G. K. Chumburidze, V. A. Ashikhmen, N. V. 
Amiridze, L. E. Pronina, and M. Z. Arutyunova. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 139-144, September 1988. 6 fig, 5 tab, 4 
ref. Translated from Gidrotekhnicheskoe Stroi- 
tel’stvo, No. 3, p 9-14, March 1988. 
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ods, Tunnel construction, USSR, Seepage. 


The diversion pressure tunnel of the Inguri hydro- 
electric station, intended for supplying water from 
the reservoir to the powerhouse complex, is 15.047 
km long and has an inside diameter of 9.5 m, 
bottom slope of 0.0039, head of water at the start 
of the tunnel 105 m and at the end 165 m, and 
capacity of 450 cu m/sec. The tunnel passes 
through limestones characterized by intense joint- 
ing. Its reinforced-concrete, metal, or combined 
lining has been replaced by a concrete lining in 
combination with a blanket grouting of the sur- 
rounding rocks to a depth of 6 m. In order to meet 
specifications in the diversion tunnel, high-quality 
performance of dental iucatment of the cavities 
behind the lining and blanket grouting of the sur- 
rounding rocks was be: uired. Starting in 1978, 
during the three years before filling the reservoir, a 
total of 63,200 tons of cement was used for blanket 
grouting. Grouting techniques and water and ab- 
sorption rates of grouted rocks are discussed. Hy- 
draulic and geophysical control works conducted 
after blanket grouting in the diversion pressure 
tunnel of the Inguri hydrostation showed a high 
quality of the grouted zone around the tunnel with 
respect to seepage and deformation characteristics. 
The high-quality performance of the grouting 
works was provided by design and technological 
improvement of the methods during research and 
construction. (VerNooy-PTT) 
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EVALUATION OF THE SEISMIC STABILITY 
OF EARTH DAMS WITH CONSIDERATION 
OF THE — OF THEIR CON- 
STRUCTIO: 

Y.K. aren, V. N. Lombardo, P. L. Ivanov, 
and A. L. Gol’din. 
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Soviet construction specifications and regulations 
(SNiP) call for calculating the stability and seismic 
stability of earth dams by considering the factors 
determining the behavior of earth materials under 
static and seismic loads. In calculations of earth 
dams, the stability of the slope is evaluated by the 
method of fixed surfaces of sliding, under the as- 
sumption that the sliding mass of soil behaves as a 
rigid undeformable body. At present a number of 
organizations in the USSR have developed com- 
puter programs for calculating the stability of dam 
slopes utilizing the SNiP methods. The main 
system of evaluating the seismic stability of earth 
dams regulated by SNiP methods is summarized, 
and problems with utilizing this methodology are 


examined. An analysis of the results of the seismic 
stability of various designs of earth dams under 
prog loads lead to several conclusions, includ- 
= existing standards are arbitrary and do not 
lect real working conditions of earth dams 
wie seismic loads in limit states; real properties 
of earth materials using mathematical els of 
plastic flow theory are needed to analyze a dam; 
and a list of measures that should be considered the 
most effective antiseismic measures for dams with 
a core is needed. (VerNooy-PTT) 
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EXPERIMENTAL DEVELOPMENT OF THE 
DESIGN OF AN EXPANSION JOINT FOR A 

LARGE-DIAMETER REINFORCED-CON- 
CRETE PIPELINE, 


For primary bibliographic entry see Field 8G. 
W89-07959 


INVESTIGATION OF THE STRESS STATE OF 
STRUCTURES OF 


THE SOUTHERN 
POWER COMPLEX BY THE PHOTOELASTI- 
CITY METHOD, 
G. L. Khesin, A. I. Popov, V. N. Savost’yanov, A. 
A. Naumov, and D. V. Morozova. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
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*USSR, Thermal stress, Tensile stress, Structural 
engineering, Deformation. 


Experimental investigations of stresses are being 
carried out at a number of hydraulic structures 
presently being constructed and designed in the 
USSR. The purpose of the investigations is io 
evaluate the strength and determine the reinforce- 
ment of different variants of the structures at the 
preliminary design stage. The structures investigat- 
ed were the Konstantinovka, Aleksandrovka, and 
a hydroelectric stations, and the Alek- 
sandrovka dam. Three-dimensional stress states 
were examined for construction and normal oper- 
ating periods, and in the Aleksandrovka dam, addi- 
tionally for the flood period. Examinations were 
also made of the effect of the expansion-settlement 
joint on the thermal stress state of structural ele- 
ments of the powerhouse and assembly area of the 
Daugavpils hydrostation during seasonal tempera- 
ture fluctuations. In addition, estimations were 
made of the reinforcement needed for the rein- 
forced-concrete structural elements of the struc- 
tures. The bulk of the work was performed by the 
three dimensional | pe ome method with the 
= = ae of deformations. (VerNooy-PTT) 
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The California Department of Water Resources 
has yRSIMa a water resources planning model 
(DWRSIM) to simulate the combined operation of 
the California State Water Project (SWP) and the 
Federal Central Valley Project (CVP). A least- 

cost network flow Hey yy Aporeey me the 
Out-of-Kilter Algorithm (OKA), has been incorpo- 
rated into DWRSIM to perform the operation of 
the CVP-SWP facilities out of the Sacramento-San 
Joaquin Delta. The OKA is an improvement over 
the traditional mass balance accounting approach 
of reservoir and streamflow routing in that it in- 
creases the flexibility of the model. This flexibility 
is essential in the management and planning of 
complex water systems such as the CVP-SWP 
system. An added benefit of the OKA over the 
mass balance approach is that the OKA is a com- 
putationally more efficient algorithm, resulting in a 
substantial savings in computer execution time. 
Since a typical operation study using DWRSIM 
involves a study period of approximately 60 years, 
and since a typical study may involve numerous 
model runs, the resulting time savings can be sig- 
nificant. (Author’s abstract) 

W89-08163 


bn DIVERSION PLAN FOR HYDRO- 
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An overall study has been made to develop an 
optimum water resources utilization plan in the 
Cho Shui River Basin in Taiwan, Republic of 
China. Part of this overall study is presented. The 
optimum diversion plan and preliminary design of 
diversion amounts, tunnel sizes and capacities of 
power plants are discussed. Two diversion 
schemes, scheme I and scheme II, are identified 
and evaluated based on economic criteria. The 
optimization procedure of the present study con- 
sists of two phases: the first phase deals with the 
te optimization of each subsystem consisting 

of diversions and power plants; the second phase 
pan with the economic evaluation of the com- 
bined subsystems. The optimum capacities of di- 
versions and power plants in each scheme are 
determined successfully by using Rosenbrocks’s 
technique of nonlinear programming. (Author’s ab- 


stract) 
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DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 14, LE CLAIRE, IOWA, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

A. J. Heinitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 85-4261, 
1985. 38p, 13 fig, 6 tab, 13 ref. 
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Weirs, Mathematical equations, Control systems. 


The water level of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at the locks and dams. 

Discharge ratings for the gates on Lock and Dam 
14, at Le Claire, Iowa, were developed from cur- 
rent-meter discharge measurements made in the 
forebays of the gate structures. Methodology is 
given to accurately compute the vertical gate 
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openings of the tainter gates. Discharge coeffi- 
cients, in equations that express discharges as a 
function of tailwater head, headwater head, and 
vertical height of gate opening, were determined 
for conditions of submerged-orifice and free-weir 
flow. A comparison of the rating discharge to the 
hydraulic model rating discharges is given for sub- 
merged orifice flow for the tainter and roller gates. 
(Author's abstract) 

W89-07015 


EFFECTS OF VERTICAL MOTION ON THE 
PERFORMANCE OF CURRENT METERS, 
Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-07033 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 20, CANTON, MISSOURI, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

A. J. Heinitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4149, 
(1987). 36p, 11 fig, 5 tab, 19 ref. 


Descriptors: *Hydraulic structures, *Discharge 
measurement, ‘*Gaging, *Mississippi River, 
Canton, Missouri, Hydraulic gates, Gates, Mathe- 
— equations, Mathematical studies, Hydraulic 
models. 


The water levels of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at the locks and dams. 
Discharge ratings for the gates on Lock and Dam 
20, at Canton, Missouri, were developed from cur- 
rent meter discharge measurements made in the 
forebays of the gate structures. Methodology is 
given to compute accurately the gate openings of 
the tainter gates. Discharge coefficients, in equa- 
tions that express discharge as a function of tail- 
water head, forebay head, and height of gate open- 
ing, were determined for conditions of submerged 
orifice flow. A comparison of the discharges de- 
fined by the hydraulic model ratings and those 
computed by the equations developed in this study 
are given for selected gate openings. (Author's 
abstract) 

W89-07035 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 21, QUINCY, ILLINOIS, 

Geological Survey, lowa City, IA. Water Re- 
sources Div. 

A. J. Heinitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4155, 
1987. 44p, 15 ref, 6 tab, 21 ref. 


Descriptors: *Gaging, *Hydraulic structures, *Dis- 
charge measurement, *Mississippi River, Quincy, 
Illinois, Hydraulic gates, Roller gates, Mathemati- 
cal equations, Weirs, Mathematical studies, Hy- 
draulic models. 


The water levels of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at the locks and dams. 
Discharge ratings for the gates on Lock and Dam 
21, at Quincy, Illinois, were developed from cur- 
rent meter discharge measurements made in the 
forebays of the gate structures. Methodology is 
given to compute the gate openings of the tainter 
gates accurately. Discharge coefficients, in equa- 
tions that express discharge as a function of tail- 
water head, forebay head, and height of gate open- 
ing, were determined for conditions of submerged 
orifice and free weir flow. A comparison of the 
rating discharges to the hydraulic model rating 
discharges is given for submerged orifice flow for 
the tainter and roller gates. (Author's abstract) 
W89-07039 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 17, NEW BOSTON, ILLINOIS, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

A. J. Heinitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4165, 
1987. 43p, 15 fig, 6 tab, 20 ref. 


Descriptors: *Gaging, *Discharge measurements, 
*Hydraulic structures, *Mississippi River, Quincy, 
Illinois, Hydraulic gates, Roller gates, Mathemati- 
cal equations, Weirs, Mathematical studies, Hy- 
draulic models. 


The water levels of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at the locks and dams. 
Discharge ratings for the gates on Lock and Dam 
17, at New Boston, Illinois, were developed from 
current meter discharge measurements made in the 
forebays of the gate structures. Methodology is 
given to compute the gate openings of the tainter 
gates accurately. Discharge coefficients, ir. equa- 
tions that express discharge as a function of tail- 
water head, forebay head, and height of gate open- 
ing, were determined for conditions of submerged 
orifice and free weir flow. A comparison of the 
rating discharges to the hydraulic-model rating 
discharges is given for submerged orifice flow for 
the tainter and roller gates. (Author’s abstract) 
W89-07041 


DISCHARGE RATINGS FOR CONTROL 
GATES AT MISSISSIPPI RIVER LOCK AND 
DAM 18, GLADSTONE, ILLINOIS, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

A. J. Heinitz. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water Resources Investigations Report 87-4110, 
1987. 44p, 15 fig, 6 tab, 18 ref. 


Descriptors: *Hydraulic models, *Discharge meas- 
urement, *Mississippi River, *Gates, *Gaging, 
*Locks, *Dams, *Illinois, Inland waterways, Glad- 
stone, Hydraulic structures, Flow discharge, 
Weirs, Model studies, Flow profiles. 


The water level of the navigation pools on the 
Mississippi River are maintained by the operation 
of tainter and roller gates at the locks and dams. 
Discharge ratings for the gates on Lock and Dam 
18, at Gladstone, Illinois, were developed from 
current meter discharge measurements made in the 
forebays of the gate structures. Methodology is 
given to accurately compute the gate openings of 
the tainter gate. Discharge oodtisiaue in equa- 
tions that express discharge as a function of tail- 
water head, forebay head, and height of gate open- 
ing, were determined for conditions of submerged- 
orifice and free-weir flow. A comparison of the 
rating discharges with the hydraulic model rating 
discharges is given for submerged orifice flow for 
the tainter and roller gates. (Author’s abstract) 
W89-07089 


DESIGN AND MANAGEMENT OF INFILTRA- 
TION BASINS FOR ARTIFICIAL RECHARGE 
OF GROUND WATER, 
Agricultural Research Service, 
Water Conservation Lab. 

For primary bibliographic entry see Field 4B. 
W89-07131 


Phoenix, AZ. 


reste cance IN ENGINEERING GEOLO- 
Y 


For primary bibliographic entry see Field 2F. 
W89-07178 


POTENTIALLY LATENT DOMINANCE OF 
— IN GROUND ENGINEER- 
ING, 

For primary bibliographic entry see Field 2F. 
W89-07180 


DESIGN AND APPLICATION OF A BORE- 
HOLE FLOWMETER, 

Newcastle upon Tyne Univ. (England). Engineer- 
ing Geology Unit. 

For primary bibliographic entry see Field 7B. 
W89-07206 


RESULTS OF AN EXPERIMENTAL PRO- 
GRAMME OF IN SITU PERMEABILITY TEST- 
ING IN ROCK, 

Newcastle upon Tyne Univ. (England). Engineer- 
ing Geology Unit. 

For primary bibliographic entry see Field 2F. 
W89-07207 


MONITORING AND INVESTIGATION OF 
WATER INFLOW INTO A COAL MINE IN 
NEW SOUTH WALES, AUSTRALIA, 

New South Wales Dam Safety Committee, Sydney 
(Australia). 

For primary bibliographic entry see Field 2F. 
W89-07221 


MEASUREMENTS OF MIXED TRANSIENT 
FLOWS, 

Nevada Univ., Las Vegas. Dept. of Civil and Me- 
chanical Engineering. 

J. A. Cardle, C. C. S. Song, and M. Yuan. 

Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 2, p 169-182, February 1989. 7 fig, 3 tab, 
10 ref. NSF Grant NSF/CEE 8025160. 


Descriptors: *Flow measurement, *Transition 
flow, *Hydraulics, *Flow characteristics, *Flow 
pattern, *Fluid mechanics, *Pipe flow, Air-water 
interfaces, Hydrodynamics, Hydraulic properties, 
Closed-conduit flow, Pressure conduits, Surges. 


Laboratory experiments were carried out to ob- 
serve the mechanism of transition between free- 
surface flow and pressurized flow conditions in a 
circular pipe. Filling or pressurization of a pipe is 
typically accomplished by a positive surge moving 
toward the free-surface flow region. Under certain 
conditions, air-water interaction during pressuriza- 
tion can produce water hammer pressures. Drain- 
ing or depressurization also produces a shock sur- 
face, i.e., a negative surge, that moves toward the 
pressurized zone. Unlike the positive surge, the 
negative surge produces negative pressure in the 
pressurized zone. The transformation from one 
type of interface into another was also studied. A 
negative interface was observed to make a very 
sudden shift to a positive interface. A positive 
interface transformed into an open surge topped by 
a negative interface. (Author’s abstract) 
W89-07473 


FRICTION FACTORS FOR SMALL DIAME- 
TER PLASTIC PIPES, 

Tennessee Univ., Knoxville. 

R. D. von Bernuth, and T. Wilson. 

Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 2, p 183-192, February 1989. 3 fig, 2 tab, 
17 ref. 


Descriptors: *Flow characteristics, *Pipe materials 
testing, *Hydraulics, *Pipe flow, *Flow friction, 
*Flow resistance, Reynolds number, Stratified 
flow, Mathematical equations, Fluid flow, Turbu- 
lent flow, Head loss, Shear stress, Shear drag, 
Pipelines. 


Friction loss data were collected for three small 
diameter plastic pipe sections. Analysis of the data 
confirmed that the Blasius equation is a very accu- 
rate predictor of the friction factor when Reynolds 
numbers are less than 100,000. The theoretical 
basis for a power-law relationship of the friction 
factor to Reynolds number is significant since simi- 
larity theory has been used to develop equations 
used in friction loss prediction, and the C-W equa- 
tion follows similarity rules. The presently existing 
similarity theory for turbulent stratified shear flows 
is based upon the hypothesis of complete self- 
similarity and is usually justified by the assumption 
of very large values of Reynolds numbers. The 
agreement of the 1/7th power law with the Blasius 





exponent (-0.25) is illustrated. A combination of 
the Blasius and Colebrook-White equations is pro- 
posed as a convenient and accurate head loss pre- 
diction equation. The combination equation is di- 
mensionally homogeneous, correctable for viscosi- 
ty changes, and accurate for small diameter plastic 

ipe as it is normally used. (Author’s abstract) 
89-07474 


NONLINEAR FLOW TOWARD WELLS, 
Technical Univ. of Istanbul (Turkey). Hydrology 
Div. 

For primary bibliographic entry see Field 2F. 
W89-07475 


CAPPED WATER INTAKES IN A STRATIFIED 
CROSSFLOW. 

Central Electricity Generating Board, Leather- 
head (England). Central Electricity Research 
Labs. 


B. T. Goldring. 
Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 2, p 228-242, February 1989. 11 fig, 11 ref. 


Descriptors: *Selective withdrawal, *Cooling 
water, *Intakes, *Stratified flow, *Flow character- 
istics, *Intakes, *Hydrodynamics, Fluid flow, Ro- 
tational flow, Orifices, Flow pattern, Orifice flow, 
Hydraulic properties, Hydraulic structures. 


Tests were conducted on capped an uncapped 
circular intake holes in the bed of a flume, to 
determine the intake flowrate at which the upper 
layer of a stratified crossflow begins to be drawn 
into the intake. Equations are developed that pre- 
dict the start of upper layer withdrawal as a func- 
tion of crossflow and intake parameters. When the 
intake flowrate is increased above this inception 
level, the percentage of upper layer water in the 
intake flow increases, and then levels off to a 
limiting value. For the capped intakes, this limit 
always corresponds to selective withdrawal from 
the lower layer, but some of the uncapped intakes 
selectively withdraw from the upper layer in this 
limit condition. This confirms the value of a cap 
for promoting selective withdrawal from the lower 
layer. The tests are restricted to one value of the 
upper to lower layer depth ratio, but this value 
(0.25) is typical of many large cooling-water situa- 
tions. Flow patterns in the wake of a capped intake 
are investigated and related to the inflection points 
in the intake temperature graph. It was found that 
the inflection points on the graph could be 
matched to the flow patterns that caused them. 
With the intake velocity much less than the cross- 
flow velocity, the intake acts as a barrier and tends 
to deflect the crossflow around it. (Author’s ab- 
stract) 

W89-07477 


TRANSITIONAL FLOW IN CHANNEL JUNC- 
TIONS, 


Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Rural et Geometre. 

W. H. Hager. 

Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 2, p 243-259, February 1989. 12 fig, 13 ref, 
append. 


Descriptors: *Channel morpholo BY *Open chan- 
nels, *Channel flow, *Critical flow, *Transition 
flow, *Hydraulic properties, Streamflow, Dis- 
charge capacity, Hydraulic jump. 


Combining open channel flow in rectangular chan- 
nels of equal width is considered for transitions 
from subcritical to supercritical flow. The up- 
stream water level is determined by a one-dimen- 
sional approach. Using appropriate observations, 
the solution is checked with experimental data and 
observations compared reasonably well with theo- 
retical results. It is shown that transitional flow can 
only exist if the lateral discharge is at least 15% of 
the total discharge. Detailed measurements of the 
velocity field are presented. It is shown that in 
order for transitional junction flow to appear, sub- 
critical inflow, with possible hydraulic jumps lo- 
cated upstream of the junction inflow sections, and 
supercritical flow immediately downstream of the 
junction, must be satisfied. (Friedmann-PTT) 


W89-07478 


MASS CONSERVATION: 1-D OPEN CHANNEL 
FLOW EQUATIONS, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 2E. 
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RESISTANCE TO FLOW OVER RIPRAP IN 
STEEP CHANNELS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
ae 4 1 

pace Abt, R. J. Wittler, J. F. Ruff, and M. S. 


Water Resource Bulletin WARBAQ, Vol. 24, No. 
6, p 1193-1200, December 1988. 6 fig, 2 tab, 10 ref. 
Colorado State University Subcontract ORNL- 
19X-077326. DOE Contract DE-AC05- 
840R214000. 


page *Streamflow, *Riprap, —— A 
‘Channel flow, *Flow resistance, M: 

equation, Darcy-Weisbach equation, Turbulent 
— velocity, Model studies, Hydraulic 
mi k 


A series of flume tests were conducted to deter- 
mine the flow resistance of angular shaped _— 
in steep channels. Flow resistance was ex) 
terms of the Darcy-Weisbach friction factor ond 
the Manning’s roughness coefficient. Prototype 
ft. (2.1 m) and 12 ft. (3.7 m) in width 

were constructed at slopes ranging from 0.01 to 
b- ciet win dae tt uas 

f median diameters of 1, 2, 4, 5, and 6 
pare (2.59, 5.59, 10.41, 12.95, a." 15.75 cms). The 
Darcy-Weisbach and Manning’s coefficients were 
determined for each test condition prior to bed 
failure. The resulting Darcy-Weisbach coefficients 
were related to the channel yay gradient and 
the bed relative submergence for — % turbulent 
flow. Also, Manning’s roughness coefficients were 
related to the product of the median stone diameter 
and energy gradient. Because of the angular 
of the riprap and the wedging and/or packing of 
the bed materials, the resistance to flow was found 
to exceed the flow resistance values predicted by 
previous studies. Expressions were presented for 
— the resistance to flow for angular riprap 
[— c Is. (Author’s abstract) 


HYDRAULIC CHARACTERISTICS OF THE 
ENISEI RIVER DURING CONSTRUCTION OF 
THE SAYANO-SHUSHENSKOE HYDROELEC- 
TRIC STATION, 

For primary bibliographic entry see Field 2E. 
W89-07871 


CALCULATION OF THE KINEMATIC CHAR- 
ACTERISTICS OF UNIFORM FLOW IN 
CANALS, 


S. N. Lozhkin. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 288-294, November 1988. 4 fig, 1 tab, 13 
ref. Translated from Gidrotekhnicheskoe Stroi- 
telstvo, No. 5, p 31-35, May 1988. 


Descriptors: *Kinematics, *Flow kinetics, *Flow 
characteristics, *Channel flow, *Uniform flow, 
*Turbulent flow, *Hydrodynamics, *Fluid me- 
chanics, *Mathematical models, Eddies, Stream- 
flow, Flow velocity. 


a for hydrodynamic description of the 
low of a turbulent fluid are indeterminate. 
The Boussinesq approximation is often used in 
engineering problems for making them determi- 
nate. In the current case, it was necessary to con- 
struct various models of eddy viscosity. The prob- 
lem reduced to a search for a determinate relation 
between the values of the correction factors in the 
turbulence model and the external conditions. An 
algorithm was examined for finding the determi- 
nate solution of the equation for velocity distribu- 
tion in the plane of uniform flow. First, the planar 
velocity distribution corresponding to the artificial 
state of flow was obtained, where the average 
turbulent exchange of momentum along one axis 
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was equal to zero. This method did not depend on 
the flow regime. Consequently, the method is, in 
essence, a new variational principle of continuum 
mechanics, the practical significance of which is 
that it is now possible to solve precisely those 
problems that are not solved with traditional vari- 
ational principles. (Friedmann-PTT) 

W89-07872 


MODELING THE PROCESS OF CANAL DE- 
FORMATIONS IN FINE- AND MEDIUM- 
GRAINED SOILS, 

For primary bibliographic entry see Field 2J. 
W89-07873 


CONCERNING THE PROBLEM OF ‘RUNOFF’ 
CURRENT IN PRISMATIC CANALS, 

O. M. Aivazyan. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 306-309, November 1988. 1 tab, 9 ref. 
Translated from Gidrotekhnicheskoe Stroitelstvo, 
No. 5, p 48-50, May 1988. 


Descriptors: *Water currents, *Flow characteris- 
tics, ‘Hydraulic properties, *Channel flow, 
*Canals, *Hydraulic geometry, Eddies, Turbulent 
flow, Limiting factors. 


Currents which occur after the entry of ordinary 
channel flow into a water area of considerably 
greater transverse dimensions have come to be 
called ‘runoff currents. Such currents are charac- 
terized by separation of the flow from the banks 
and bottom and by the formation of large eddy 
zones and have much in common with free turbu- 
lent jets. A ‘runoff current can be c 

also by wandering of the flow over the water area. 
According to previous calculations and existing 
descriptions, since a runoff current is observed in 
reservoirs, cooling ponds, and estuaries, it can 
occur in ordinary channels and in artificial prismat- 
ic canals only if the energy slope in these channels 
and canals in less than a certain minimum limit. 
Guided by this criterion, the theoretical bases of 
which > og unclear, earlier investigators con- 
cluded that large unlined canals were threatened 
by the occurrence of a runoff current if a slope less 
than this limiting value was imparted to them. An 
experiment was conducted to compare the result- 
ant value of the limiting slope to that of an earlier 
analysis which tested the reliability of a method 
used for recognizing a ‘runoff regime. Results of 
the this experiment indicated that the earlier inves- 
tigators did not have reliable experimental confir- 
mation of the criterion. It is concluded that exami- 
nation of the problem should be ended. (Fried- 
mann-PTT) 

W89-07875 


CONSIDERATION OF STEEPNESS IN THE 
CASE OF WAVE DIFFRACTION ON WATER 
AREAS OF PORTS AND RESERVOIRS, 

N. N. Zagryadskaya. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 220-224, October 1988. 2 fig, 10 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 4, p 25-27, April 1988. 


Descriptors: *Hydraulics, *Reservoirs, *Wave 
P ation, *Wave height, *Numerical analysis, 
USSR, Wave diffraction, Breakwaters, Port facili. 
ties. 


A determination of the decrease of the heights of 
waves during their propagation on protected water 
areas (during diffraction) is one of the important 
stages when selecting the optimal variant of the 
layout of water areas of ports and reservoirs. A 
numerical investigation was carried out on the 
nonlinear diffraction equation using the Fourier 
transform and phase screen methods. The coeffi- 
cient of nonlinearity, K, is a function of wave 
steepness and relative depth. The degree of nonlin- 
earity, and accordingly the nonlinearity K, in- 
crease with increase of steepness and decrease of 
the relative depth. The values of the coefficients of 
nonlinearity change in the region of existence of 
traveling waves from values of K close to zero, in 
the case of waves with steepness < 0.02 to values 
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of K = 15, which practically coincides with the 
limit of breaking of traveling waves determined 
from the results of numerous experimental and 
theoretical investigations. As a result of the data 
analysis, it is concluded that with an increase of 
nonlinearity in the zone lying opposite the inlet 
stretch (outside the wave shadow) the values of 
the diffraction coefficients decrease compared to 
the corresponding values obtained by relations of 
the linear theories. In the zone of the wave shadow 
an increase of the diffraction coefficients is noted. 
With increase of the relative width of the inlet and 
distance of the calculated point from the initial 
point the nonlinear effects are manifested more 
markedly. The change in the diffraction coeffi- 
cients at the boundary of the wave shadow behind 
a single breakwater is of greater interest. In the 
range of relative distances of the calculated points 
examined, the values of the diffraction coefficients 
at the boundary of the wave shadow can vary 
from 0.5, in the case of a linear solution for K = 0 
to values of the order of 0.7 for waves of large 
steepness for K = 15. Such results agree with 
other experimental data. (Miller-PTT) 

W89-07905 


DISSIPATION OF RESIDUAL ENERGY 
BEHIND A BOTTOM HYDRAULIC JUMP, 

T. G. Voinich-Syanozhentskii, and E. R. 

Zhulaeva. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 225-229, October 1988. 3 fig, 6 ref. Trans- 
lated from Gidrotekhnicheskoe Stroitel’stvo, No. 
4, p 27-30, April 1988. 


Descriptors: *Hydraulic jump, *Hydraulics, *Ki- 
netic energy, *Energy dissipation, Energy, Residu- 
al energy, USSR. 


The problem of the length of the channel within 
which dissipation of excess kinetic energy behind a 
bottom hydraulic jump takes place was investigat- 
ed. The solution to this problem is given on the 
basis of a joint solution of flow equations in the 
form of conservation of energy and momentum. As 
a rule, the energy dissipation arises in connection 
with local narrowing of the flow by structures. In 
this case, in the lower 1 behind the outlet, 
spreading of the flow of the original narrowed 
cross section with gradual transformation of its 
parameters to the neutral ones occurs. It is natural 
therefore, to expect that the value of the correction 
factor under conditions of a three-dimensional 
jump can depend not only on the parameter of 
rapidity of the flow, but also on the ratio of the 
widths of the outlet section and floor. Studies 
showed that when the width of the floor does not 
exceed the fourfold width of the outlet section of 
the spillway, contraction of the flow by eddies 
does not occur, and its spreading can be regarded 
as a two-dimensional problem. In practice, one 
often assigns the length of the apron somewhat 
shorter than the calculated, allowing some erosion 
beyond the revetment. When designing such a 
shortened apron, a special end device is created. 
The location of the end site of the shortened apron 
is selected so that the bottom effective velocity at 
this site is 10-15% greater than the bottom velocity 
of a uniform flow regime beyond the length of a 
shortened apron. It is concluded that the length of 
dissipation of the residual energy of the drop 
behind a bottom hydraulic jump is inversely pro- 
portional to the square of the roughness coefficient 
of the apron surface. (Miller-PTT) 

W89-07906 


HYDRAULIC INVESTIGATIONS OF FLOOD 
RELEASE OVER THE FLOODPLAIN, 

G. A. Ter-Abramyants, and E. O. Khavloshvili. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 235-244, October 1988. 9 fig, 9 ref. Trans- 
lated from Gidrotekhnicheskoe Stroitel’stvo, No. 
4, p 34-39, April 1988. 


Descriptors: *Hydraulics, *Flood plains, *Model 
studies, USSR, Dams, Dam design, Reservoir re- 
leases. 


Theoretical and experimental investigations were 
performed to develop a method of calculating the 
release of a flood over the floodplain skirting of a 


channel dam. The experimental part of the work 
was performed at the channel experimental plots 
consisting of schematized rigid and erodable 
models. The validity of the results obtained on the 
schematized models was checked on a large-scale, 
three-dimensional erodable model. The proposed 
method makes it possible to perform similar calcu- 
lations of erosion in the entire region of the active 
zone, both along strips and into the depth of the 
floodplain. In addition, it is possible to predict the 
dynamics of deformation of the floodplain with 
time. On the basis of the investigations, it was 
established that to provide safe operating condi- 
tions of a channel structure in the case of releasing 
high flood discharges, it is necessary to construct a 
spur to protect the rows of steel sheet pile or 
cylinder piles on the upper and lower pool sides 
and deep into the floodplain along the axis of the 
structure in the zone of flow past the structure. 
(Miller-PTT) 

W89-07908 


PROBLEMS OF COMPUTER-AIDED MATHE- 
MATICAL MODELING IN HYDRAULICS, 

V. Y. Karelin, and A. I. Denisov. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 264-267, October 1988. 3 fig. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 4, p 
52-54, April 1988. 


Descriptors: *Hydraulics, *Model studies, *Mathe- 
matical models, *Computer models, Conferences, 
Reviews. 


Problems of mathematical modeling in hydraulics 
using computers were examined at the twenty- 
second congress of the IAHR. Papers from the 
Netherlands gave an analysis of the relationships 
between the basic principles of the calculation 
schemes used in hydraulics and examined an ex- 
plicit numerical method for solving shallow water 
equations. Papers from the US gave an analysis of 
the possibility of using shear stress as a parameter 
of a sediment transport model and gave the results 
of checking the effectiveness of a numerical model 
based on the one-dimensional idealization of a flow 
and principle of minimum dissipation of energy 
when modelling the flow in an alluvial channel 
with reference to one of the unlined spillways on 
the Willow Creek River (Minnesota). A West 
German paper examined the possibilities of using 
microcomputers for hydraulic calculations being 
performed in computer-aided design. A Denmark 
paper gave results calculating velocities of a strong 
tidal current in the stretch of one of the straits 
between the Yell Islands and Mainland Island 
(Shetland Islands, Great Britain) agreeing well 
with the data from on-site investigations. In the 
paper from Great Britain, the results of evaluating 
the possibilities of using two-dimensional and verti- 
cal-averaged models of circulation based on the 
finite-element method were given. A mathematical 
model of the stress state was proposed in a paper 
from China for anisotropic turbulent stratified flow 
in a shallow-water channel. A French paper pre- 
sented a model of an erodible channel by means of 
which it is possible to calculate both the flow of 
water and bed sediments of various particle size. A 
two-dimensional model of the prediction of 
changes in the channel profile in longitudinal and 
transverse directions with branching of the channel 
into distributaries was presented in a Hungarian 
paper. The characteristics of a steady two-dimen- 
sional flow caused by a drowned jet were obtained 
by numerical solution of unsteady shallow-water 
equations in the paper from Hong Kong. The 
paper from Japan gave the results of experimental 
investigations of the three-dimensional structure of 
a turbulent flow in the corner zone of an open 
channel. (Miller-PTT) 

W89-07912 


INVESTIGATION OF THE STRESS STATE OF 
STRUCTURES OF THE SOUTHERN UKRAINE 
POWER COMPLEX BY THE PHOTOELASTI- 
CITY METHOD, 

For primary bibliographic entry see Field 8A. 
W89-07960 


HYDRODYNAMIC PRESSURE ON GRAVITY 
DAMS SUBJECTED TO GROUND MOTIONS, 
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State Univ. of New York at Buffalo. Dept. of Civil 
Engineering. 

C. Tsai, and G. C. Lee. 

Journal of Engineering Mechanics JENMDT, Vol. 
115, No. 3, p 598-617, March 1989. 16 fig, 21 ref, 2 
append. 


Descriptors: *Hydrodynamics, *Hydraulic struc- 
tures, *Seismic properties, *Hydrostatic pressure, 
*Gravity dams, Mathematical equations, Reser- 
voirs, Dam stability, Differential equations, Bound- 
ary conditions, Hydraulic properties. 


A new boundary integral equation for the scalar 
wave equation was developed and applied to 
obtain the hydrodynamic pressure distributions on 
dams when the dam-reservoir system is subjected 
to ground motions. The effect of water compress- 
ibility was included in the formulation. The differ- 
entiation of the hydrodynamic pressure with re- 
spect to time was approximated by functions that 
satisfy the free surface boundary condition. The 
wave equations were solved by using the concept 
of the complementary function and the particular 
integral, in conjunction with the boundary element 
method. With this procedure, it was unnecessary 
to use th fundamental solutions, which are func- 
tions of frequency, but only as functions of geome- 
try. As a consequence, the boundary integral equa- 
tion could be reduced to a classical form that can ‘ 
be solved by using the well-established method. 
Furthermore, substantial reduction in computing 
time was achieved. The following examples were 
used to test the proposed method: (1) vertical dams 
with infinite reservoir; (2) sloping dams with infi- 
nite reservoir; and (3) three-dimensional dams with 
finite reservoir. The results agreed well with avail- 
able analytical and numerical solutions. (Author’s 
abstract) 

W89-08 162 


8C. Hydraulic Machinery 


HYDROPOWER CONTROL USING COMPUT- 
ER 


Asea Brown Boveri Generation A.B., Vaesteraas 
(Sweden). 
L. Swahn. 
International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 1, p 17-21, January 1989. 


Descriptors: *Control systems, *Hydroelectric 
plants, *Computers, Automation, Process control, 
Monitoring, Communication, Optimization, Flood 
damage, Cleanup operations, Performance evalua- 
tion, Utilities, Sweden. 


An accident in Trangslet power station, Sweden, 
in the autumn of 1982 resulted in, among other 
things, ine flooding of the original control equip- 
ment. Despite effective cleaning up after the flood- 
ing, the reliability was not adequate and new 
equipment therefore had to be procured. After 
assessing various options, Stora Kraft (the Swedish 
power authority) came to the conclusion that a 
computerized control system would be the best 
solution, not least because of its functions for opti- 
mizing the operation of the plant. The timetable 
for the project was controlled by Stora Kraft’s 
requirements. The equipment, designated HPC 
(Hydro Power Control) 300 is a control and moni- 
toring sytem based on minicomputers. Today, con- 
trol and monitoring equipment has a higher func- 
tion density than in the past. The HPC is a distrib- 
uted control system, where the functions are incor- 
porated in different computers: the station comput- 
er, the three unit computers or the man/machine 
communication computer. Because of the serial bus 
system, only two-wire cables are needed for the 
communication between the different computers in 
the system. The experience obtained with the HPC 
system in operation to date has been very satisfac- 
tory. The ability of the system to optimize oper- 
ation has not yet been evaluated, since this requires 
operating experience extending over a period of 
several years. (Shidler-PTT) 

W89-07450 


REVIEW OF TRASHRACK FAILURES AND 
RELATED INVESTIGATIONS, 





Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
dromechanik. 

B. C. Syamalarao. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 1, p 28-29,33-36, January 
1989. 7 fig, 2 tab, 23 ref. 


a *Trash racks, *Mechanical failure, 

droelectric plants, Turbines, Pumps, Detritus, 
ts Drag, Flow velocity, Hydraulic geom- 
etry, Model studies, Prototype tests. 


Although trashracks are relatively simple mechani- 
cal structures, their role in protecting turbines and 
pumps from damage caused by floating and sub- 
merged debris is vital. Failures of trashracks at a 
number of hydroelectric plants are reviewed, and 
investigations on models and prototypes to study 
vibration susceptibility and potential modes of fail. 
ure are di Trashrack units at the bottom of 
and near side walls were most susceptible to 
damage. Damage caused included breaking, twist- 
ing or complete removal of the bars. Model and 
prototype investigations indicated that the pre- 
dominant motion of the trashracks was in the 
stream direction. Lock-in vibrations occurred in 
more than one velocity range and the frequency of 
lock-in vibrations was twice the corresponding 
fluctuating drag frequency. Rectangular cylinders 
with the long side four or more times the short side 
were quite effective in defeating the lock-in mecha- 
nism. Experiments with rectangular bars at large 
flow incidence angles indicated that the onset of 
in-line vibrations occurred at flow velocities close 
to vortex resonance conditions in the cases of theta 
= 30 and 45 degrees. At a flow incidence of theta 
= 15 the onset of vibrations occurred 
around a flow velocity about twice as large as that 

jing to vortex resonance conditions. The 
vibration amplitudes increased with flow incidence 
angle and the bar spacing. (Shidler-PTT) 
W89-07451 


OPTIMAL GOVERNING OF HIGH-HEAD 
TURBINES, 

Clifton and Associates, Seattle, WA. 

L. Clifton. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 1, p 46-50, January 1989. 6 
fig, 5 ref. 


Descriptors: *Hydraulic machinery, *Turbines, 
*Pressure head, *High pressure, Governors, Opti- 
mization, Allievis constant, Performance evalua- 
tion. 


The performance of oj we governors for high- 
head turbines where Allievi’s constant, zeta, is less 
than unity was studied. By comparing these opti- 
mal governors with low-order governors adjusted 
to minimize the same performance integrals, it was 
possible to compare objectively commonly-used 
— and to determine to what extent per- 
formance can be improved by using higher-order 
governors. From the limited numerical results pre- 
sented here, it can be concluded that the perform- 
ance of proportional/integral and accelerometer/ 
tachometer governors becomes more similar as 
Allievi’s constant becomes smaller. Allievi’s con- 
stant needs to be smaller than 0.5 for the perform- 
ance of the optimal regulator to be significantly 
better than that of an accelerometer/tachometer 
governor. (Shidler-PTT) 

W89-07452 


STUDY OF GEOMORPHOLOGY IN SMALL 
HYDRO PLANNING, 

Balfour Beatty Engineering Ltd., Kent (England). 
For primary bibliographic entry see Field 8A. 
W89-07453 


OPTIMAL PUMP OPERATION IN 
DISTRIBUTION, 

Texas Univ. at El Paso. Dept. of Civil Engineer- 
ing. 

For rom bibliographic entry see Field 5F. 
W89-07472 


WATER 


HYDROLOGICAL BACKGROUND OF A GLA- 
CIER-INFLUENCED HYDROPOWER STA- 
TION IN GREENLAND, 

Greenland Technical Organization, hagen 
(Denmark). Section of Hydro-Technical Investiga- 
tion. 

For primary bibliographic entry see Field 2E. 
W89-07629 


= RUNNING PIGS THROUGH YOUR 
oe Piping Services, Inc., Land O’Lakes, 


For primary bibliographic entry see Field 5F. 
W89-07655 


PREROTATION CONCEPT WORKS WELL 
FOR RETURN SLUDGE, 
a Environmental Associates, Inc., Wheaton, 


For primary bibliographic entry see Field 5D. 
W89-07657 


WASTEWATER DEVELOPMENTS IN 


EUROPE, 

Mclivaine Co., Northbrook, IL. 

For primary bibliographic entry see Field SD. 
W89-07658 


REVIEW OF CONTRACTUAL OPTIONS FOR 
so — I 2235 Sheppard 

Fenco Engineers, Inc., Avenue 

East, Willowdale, Ontario M5J 5A6, Canada. 

For primary bibliographic entry see Field 6A. 

W89-07750 


HYDRAULICS OF CATENARY IRRIGATION 
TRAIL TUB 


South Dakota State Univ., Brookings. Dept. of 


Agricultural be sam 
For poney bibliographic entry see Field 3F. 
W89-0780 


EXPERIENCE IN THE OPERATION 


HYDROELECTRIC STATION, 

M. I. Tokarev. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 179-184, September 1988. 3 fig, 1 tab. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 3, p 32-35, March 1988. 


Descriptors: *Hydroelectric plants, *USSR, 
*Maintenance, *Generators, Electrical equipment, 
Foreign construction, Turbines, Design criteria, 
Thrust bearings. 


The Ust’-Kamenogorsk hydroelectric station was 
put into operation in 1952-1953. During operation 
various measures were developed and introduced 
which made it possible to substantially increase the 
operating reliability of the turbine units and to ease 
and improve their operating conditions. Areas cov- 
ered include: improvement of the work of the 
thrust bearings; measures of reducing contact cor- 
rosion; polishing of the specular surface of the disk; 
elimination of the ejection of oil and its vapors 
from the bath of the thrust bearing; regulation of 
the load on the segments of the thrust bearing; 
determination of the force of initiation of motion 
when turning the rotor and starting the unit; tem- 
perature control of the thrust bearing and bearings 
of the units; determination of mechanical losses in 
thrust bearings with babbitt and EMP segments; 
provision of minimum water leakage through the 
closed gate apparatus of the turbine; and oteresi- 
nation of leakage through the closed gate appara 
tus. This experience may be useful for the operat- 
ing personnel of other hydrostations. (VerNooy- 


PTT) 
W89-07962 


CHARACTERISTICS OF LOW-HEAD OPER- 
ATION OF RO-75-V-620 TURBINES, 
A. S. Dolgopolov, D. V. Karpovich, and S. V. 


247 


ENGINEERING WORKS—Field 8 
Hydraulic Machinery—Group 8C 


Bova. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 184-188, September 1988. 1 fig, 1 tab, 1 
ref. Translated from Gidrotekhnic oe Stroi- 
tel’stvo, No. 3, p 35-38, March 1988. 


Descriptors: *Hydraulic turbines, *Hydroelectric 
lants, *USSR, *Turbines, *Maintenance, Cracks, 
ydraulic machinery, Vibrations, Mechanical fail- 

ure, Thermal stress. 


The RO-75-V-620 mixed flow turbine for the Tash- 
kumyr hydroelectric station is at the level of the 
best domestic and foreign models. Operation of the 
turbines of the Tashkumyr hydrostation at a head 
of 40 m and lower is forbidden by the plant. 
However, since the time of starting, the turbine- 
generator units have for a long time at an 
off-design low head (28.5-31 m) of the hydrosta- 
tion. At the time of starting up and during oper- 
ation of the units, measurement of vibration param- 
eters revealed im le vibrations of the main 


the shaft near the guide bearing. The dynamic 
characteristics of the main structural components 
of the unit were determined under operating condi- 
tions at the off-design low head in order to analyze 
the excited vibrations. Upon i inspection of a turbine 
ay and runner after its operation for 400 
i damaged sites were determined by examining 
the runner and by inspection and crack 
detection. stress during assembly of the 
runner and during its manufacture could 
to high residual stresses in the metal of the compo- 
nents and elements of the runner. Cracking oc- 
curred not only as a consequence of the effect of 
hydrodynamic forces caused by conditions of the 
off-design low head, but also because of the pres- 
ence of high residual stresses. This is confirmed by 
cracking on the runner of turbine-analogs of the 
a: hydrostation which had been operating 
the beginning at the design head. (VerNooy- 


PTT) 
W89-07963 


RECONSTRUCTION OF THE DISK THRUST 
BEARING OF THE UNIT AT THE SKHODNYA 
HYDROSTATION ON THE MOSCOW CANAL, 
A. E. Aleksandrov, V. I. Tomilin, and N. A. 
Shlyakhtov. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
ho 3, p 189-194, September 1988. 4 ref, 1 tab, 4 
Translated from Gidrotekhnicheskoe Stroi- 
haa No. 3, p 38-41, March 1988. 


Descriptors: *Maintenance, *Hydraulic turbines, 
*Hydroelectric plants, *Turbines, *USSR, Me- 
chanical failure, Generators, Bearings, Design cri- 
teria. 


Two vertical units with overhung generators each 
with a capacity of 14.5 MW and with mixed-flow 
turbines operating at a head of 35 m were installed 
at the Skhodnya hydrostation on the Moscow 
Canal and have been operating since 1937. The 
axial load from the weight of the rotating parts and 
from the action of water on the turbine runner is 
absorbed by a disk-type thrust bearing on a spring 
foundation. During the long operating the 
babbitt disk of the thrust bearing failed. It was 
decided to reconstruct the thrust bearing, convert- 
ing it ye disk to a "The desi with 
support ot segments on sprin design was 
developed and aaa of i el —— a 
segments were with respect to the condi- 
tions of the thrust bearing of the unit, and standard 
antifriction elements of the smallest size were used. 
Descriptions of the replacement and subsequent 
functioning of the unit are described. The restric- 
tions on the operating regimes of the unit which 

been imposed during the operation of the 
bearing with the babbitt disk were removed. It also 
became possible to reduce wear of the break shoes, 
which in turn reduced contamination of the wind- 
ings of the generator stator and rotors. (VerNooy- 


W89-07964 


METHODOLOGY FOR IMPROVING 
OPERATION EFFICIENCY, 


PUMP 





Field 8—ENGINEERING WORKS 
Group 8C—Hydraulic Machinery 


Kentucky Univ., Lexington. Dept. of Civil Engi- 
neering. 

L. E. Ormsbee, T. M. Walski, D. V. Chase, and W. 
W. Sharp. 

Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 115, No. 2, p 148-164, March 
1989. 8 fig, 2 tab, 13 ref, append. 


Descriptors: *Hydraulic machinery, *Economic 
efficiency, *Optimization, *Pumps, *Hydraulic 
structures, *Hydraulic engineering, Hydraulic 
properties, Hydraulic design, Pumping plants, 
Water storage, Water allocation, Water manage- 
ment. 


A methodology to optimize the operation of water 
supply pumps is developed for use in minimizing 
pump operation costs. The developed methodolo- 
gy is directly applicabie to complete water distri- 
bution systems or isolated pressure zones with a 
single dominant storage facility and multiple pump 
stations. The optimal pump operation methodolo- 
gy involves two basic phases: the development of 
an optimal tank trajectory, and the development of 
an optimal pump operating policy to achieve the 
optimal trajectory. The optimal trajectory is deter- 
mined using dynamic programming while the asso- 
ciated pump policy is determined using an explicit 
enumeration scheme. In order to test the applica- 
bility of the developed methodology, it was ap- 
plied to the third high pressure zone of the Wash- 
ington D.C. water system. To examine the impact 
of variable electric rate schedule and a variable 
system demand schedule on the resulting optimal 
pump policy, the methodology was applied to four 
different representative days. Annual energy usage 
cost savings of approximately 6.7% were project- 
ed. (Author’s abstract) 

W89-08 164 


CAPACITY EXPANSION MODEL FOR HY- 
DROTHERMAL POWER SYSTEMS. 

Texas Water Development Board, Austin. 

J. Matsumoto, F. E. Fahlbusch, and P. E. Stiffler. 
Journal of Water Resources Planning and Manage- 
ment JWRMDS, Vol. 115, No. 2, p 165-185, March 
1989. 6 fig, 8 tab, 15 ref, append. 


Descriptors: *Computer models, *Optimum devel- 
opment plans, *Powerplants, *Thermal power- 
plants, “Hydroelectric plants, *Hydroelectric 
power, *Costs, Optimization, Cost analysis, Capac- 
ity. 


A computer model is described that can be used to 
analyze long-term capacity expansion strategies for 
power generation systems consisting of hydrother- 
mal plants and transmission networks. The objec- 
tive is to determine the optimum capacity expan- 
sion schedule that minimizes the present worth of 
capacity cost and operating cost, subject to meet- 
ing peak power demand and energy demand. The 
problem is formulated as a large scale mixed-inte- 
ger program and solved by Lagrangean relaxation 
decomposing into two-level hierarchy. At the top 
level is the capacity problem, where the capacity 
expansion decisions are made. At the second level 
is the operating problem, where the operational 
decisions on — generation and transmission are 
made. The feedback information is conveyed by 
the Lagrange multiplier. (Author’s abstract) 
W89-08165 


BRYOZOANS IN THE COOLING WATER CIR- 
CUITS OF A POWER PLANT, 
Electricite de France, Chatou. 
Etudes et Recherches. 

G. Aprosi. 

Internationale Vereinigung fuer Theoretische und 
Angewandte Limnologie. Verhandlungen 
IVTLAP, Vol. 23, No. 3, p 1542-1547, October 
1988. 4 fig, 18 ref. 


Direction des 


Descriptors: *Bryozoans, *Cooling water, *Foul- 
ing, *France, *Water temperature, Colonization, 
Reproduction, Ecology, Velocity, Water currents, 
Operating policies, Electric powerplants, Oxygen 
depletion, Mortality, Growth. 


Thermal or nuclear power stations that need river 
water for their cooling circuit have had operating 


problems during the last few years caused by colo- 
nies of the bryozoan Plumatella fungosa. Colonies 
of bryozoans appear in different parts of the cool- 
ing circuit: in the cold water pool of the cooling 
tower, in the circuit pipes, in the ‘intake-discharge 
structure’ and in the auxiliary cooling circuits. 
Bryozoan growth was studied by immersing three 
glass plates of 160 sq cm each in the ‘intake- 
discharge structure’ of a 450 kW Chinon power 
plant (France). Statoblasts appear when the pumps 
are started after being stopped for at least one day 
and it takes between 30 min and 1 hr to achieve the 
initial quantity of statoblasts in the intake-dis- 
charge. This revealed that bryozoans existed up- 
stream in the auxiliary circuits. Bryozoan settle- 
ments appear to proliferate when the pumps are 
not operating. The temperature cycle influences 
the annual growth of phylactolaemate Bryozoa. 
Colonies proliferate when the water temperature is 
between 25 and 30 C. Growth stops at a tempera- 
ture of 15 C, whereas budding growth takes place 
between 25 and 30 C. Experiments carried out in 
1986 revealed that colonies proliferate as well in 
dark pipes as in lighted ones. Although freshwater 
bryozoans proliferate as well in standing water as 
in flowing water, statoblasts need relatively low 
water velocities to proliferate. They actively settle 
at 0.2 m/sec, growth of 1 cm-thick colonies is 
inhibited at 0.6 m/sec, and colonies detach at 0.9 
m/sec. The highest chlorine concentration allowed 
by French law had no effect on bryozoan prolif- 
eration in the present experiments. Although a 3-hr 
anoxic period killed bryozoans, this technique is 
not practical for power plants. Copper alloy 
covers and anti-fouling paints are being tested as 
are techniques to increase flow velocity. (Roches- 
ter-PTT) 
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8D. Soil Mechanics 


GROUNDWATER IN ENGINEERING GEOLO- 
GY 


For primary bibliographic entry see Field 2F. 
W89-07178 


GROUNDWATER CONDITIONS IN THE 
COASTAL LANDSLIDES OF THE ISLE OF 
SHEPPEY, 

Kingston Polytechnic, Kingston upon Thames 
(England). School of Civil Engineering. 

For primary bibliographic entry see Field 2F. 
W89-07182 


LANDSLIDES CAUSED BY RAPID GROUND- 
WATER CHANGES, 

Hong Kong Public Works Dept. Geotechnical 
Control Office. 

For primary bibliographic entry see Field 2A. 
W89-07186 


EFFECTS OF GROUNDWATER ON SOILS, 
ROCKS AND CONSTRUCTION MATERIALS: 
AN INTRODUCTION, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Geology. 

For primary bibliographic entry see Field 2F. 
W89-07187 


SEEPAGE CHARACTERISTICS AND LANDS- 
a OF THE A3 ZONE OF THE BARTON 
Southampton Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2F. 
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GROUNDWATER MODELLING BY MICRO- 
COMPUTER: APPLICATIONS TO DAM AND 
RESERVOIR SLOPE STABILITY, 

Kingston Polytechnic, Kingston upon Thames 
(England). 

E. N. Bromhead, A. L. Havouzari, M. Brice, and 
B. H. Rofe. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 313-320, 1 


tab, 4 fig, 8 ref. 


Descriptors: *Model Studies, *Dams, *Reservoirs, 
*Slope stability, *Seepage, Computer models, 
Groundwater movement, Design criteria, Finite 
element method, On-site investigations, Piezo- 
meters. 


The use of a computer seepage model as a design 
tool, as an aid to interpreting site investigation data 
and observations, and to investigate the effect of 
reservoir raising on downstream valley side slopes 
is described using three different dam sites. The 
model uses the finite element method which takes 
an energy approach and subdivides the seepage 
domain into elements of finite size to enable the 
integration to be carried out simply, and the poten- 
tials evaluated at key points where the: elements 
‘connect’. For the Kiteta Dam, near Nairobi, the 
model was used primarily for a conceptual design 
but each analysis was incorporated into the next 
evolutionary stage of the design process, until an 
economic design was achieved. This was not done 
by seepage analysis alone, but was interspersed 
with stability studies. In the second example, the 
analyses showed that the main seepage domain was 
strongly influenced by underdrainage. It confirmed 
the correct functioning of the piezometers since 
their readings were self-consistent and demonstrat- 
ed that the downstream ge originated in dis- 
crete flows. The Grimwith Dam East Hillside 
model showed how reservoir levels could influ- 
ence the stability of the downstream valley slopes. 
(See also W89-07178) (White-Reimer-PTT) 
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GEOPHYSICAL PREDICTION 
FLOW IN SEDIMENTS, 
Nottingham Univ. (England). Dept. of Geology. 
M. A. Lovell. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 335-340, 1 
tab, 7 fig, 19 ref. 


OF FLUID 


Descriptors: *Fluid flow, *Fluid mechanics, *Geo- 
physics, *Soil properties, *Sediments, Permeabil- 
ity, Electrical resistivity, Compressional wave ve- 
locity, Diagenesis, Lithification, Particle shape, 
Pore size, Anisotropy. 


A series of laboratory experiments involving a 
wide range of natural and artificial sediments were 
conducted and enabled the relationships between 
the geophysical characteristics and the fluid flow 
to be investigated. The results show very clearly 
the interrelationship between permeability and the 
geophysical parameters, electrical resistivity and 
compressional wave velocity, and the capability of 
predicting the one by measuring the other. Specifi- 
cally, extensive measurements of electrical forma- 
tion factor and permeability in clean sands show 
the dominance of particle shape, and hence pore 
shape, in defining the interaction of these energy 
transfer processes. In defining a dependence on 
pore shape the variation of the results effectively 
identifies differences in the structure of the sedi- 
ments and hence different distributions of pore 
geometry. This may in turn be related to deposi- 
tional environments, and in extending the results to 
sedimentary rocks, to the diagenetic and lithifica- 
tion processes involved. However, each of these 
fabrics tends to be anisotropic, and this is borne out 
by the geophysical measurements. Since the geo- 
physical characteristics are closely linked with per- 
meability, it follows that permeability anisotropy 
also may be reasonably expected. While this direc- 
tional dependence may be minimal in surficial 
marine sediments, it may be considerable at depth 
in the sediment column, particularly as consolida- 
tion progresses. The identification and measure- 
ment of anisotropy should help in defining geo- 
physical-fluid flow relationships, especially for 
fluid flow predictions by remote measurements. 
(See also W89-07178) (Author’s abstract) 
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MONITORING GROUNDWATER  CONDI- 
TIONS IN A HIGHWAY EMBANKMENT, 
Transport and Road Research Lab., Crowthorne 
(England). Ground Engineering Div. 





G. I. Crabb, and G. West. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 387-394, 2 
tab, 8 fig, 11 ref. 


Descriptors: *Slope stability, *Embankments, 
*Groundwater, *Groundwater movement, *Geo- 
hydrology, *Soil properties, Monitoring, Automa- 
tion, Piezometers, Rainfall, Rain Gages, Cameras, 
Pore water, Pore pressure, Wetting, Highways, 
Gault Clay, Cambridge Northern Bypass, England, 
Infiltration. 


A section of 7 m high embankment made of Gault 
Clay was instrumented in order to determine the 
mechanisms causing shallow slope failures affect- 
ing adjacent lengths of the embankment. A com- 
prehensive array of automatically recording hy- 
draulic piezometers was installed to monitor pore 
water pressure changes, an automatic rain gage 
was set up to record the rainfall and automatic 
stereocameras were positioned to photograph the 
slope daily in order to follow the onset and devel- 
opment of any slip. Results of the monitoring 
indicate the embankment has been wetting up from 
the water table at its base and from rainfall on the 
slope, and the soil in the interior appears to be a 
long way from equilibrium. Failures may begin at 
the embankment slope toe, where it is wettest, and 
extend up the slope, but a small region of positive 
pore water pressure higher up the slope in winter 
shows that infiltration, perhaps following cracking 
of the soil during the previous summer, may occur 
higher up. During the period of observation, it was 
only the top meter or so of soil on the embankment 
slope that was affected by seasonal fluctuations of 
pore water pressure. A simple stability analysis 
shows that a rise of pore water pressure in itself 
may be enough to cause a shallow slope failure. 
(See also W89-07178) (White-Reimer-PTT) 
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SURVEILLANCE OF PORE WATER CONDI- 
TIONS IN LARGE URBAN SLOPES, 

Hong Kong Housing Authority, Kowloon. 

D. P. McNicholl, and G. W. F. Cho. 

IN: Groundwater in Engineering Geology. The 
Geological Society, London. 1986. p 403-415, 15 
fig, 23 ref. 


Descriptors: *Slope stability, *Pore water, 
*Groundwater, *Groundwater level, *Monitoring, 
Surface-groundwater relations, Piezometers, Ten- 
siometers, Scanivalve system, Pore pressure, Prob- 
ability theory, Sensitivity analysis, Stability charts, 
Stress analysis. 


The prediction of groundwater levels under criti- 
cal design conditions is important in the assessment 
of slope stability. A properly designed surveillance 
should be based on the monitoring of one or two 
parameters which must be directly related to the 
failure process —_— methods such as conventional 
surveying, vertically installed sensors, or inspec- 
tion. Because of the importance of pore water 
pressure, changes in pore pressure should be moni- 
tored using instruments such as tensiometers and 
piezometers. Automatic monitoring devices are 
often useful for measuring peak flows and obtain- 
ing more frequent readings. The Scanivalve system 
is well adapted to the sensitive differential tensiom- 
eter system and has been used successfully for 
automatically monitoring pore pressures in field 
conditions. In order to utilize the monitoring re- 
sults it is necessary to estimate the most critical 
potential slip surface, and to then set a critical pore 
water pressure using stability charts or the effec- 
tive stress and failure envelope approach. Insight 
into the uncertainties involved in the design and 
checking of slope stability can be gained using 
probability theory or sensitivity analysis. A case 
study demonstrating the approach suggested is pre- 
sented. The system worked reliably until construc- 
tion in the area rendered each piezometer station 
obsolete. During operation the system worked well 
in providing the engineer with information on 
which to make judgments, and no serious incidents 
involving slope failure occurred. (See also W89- 
07178) (White-Reimer-PTT) 

W89-07220 


INTERCEPTOR DRAINS FOR CLIFF-TOPS 
AND ABOVE THE CREST OF SLOPES AND 
CUTTINGS, 

Southampton Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 8A. 
W89-07226 


GROUNDWATER CONTROL IN _ LARGE 
SCALE SLOPE EXCAVATIONS: FIVE CASE 
HISTORIES FROM HONG KONG, 

Hong Kong Housing Authority, Kowloon. 

For primary bibliographic entry see Field 8A. 
W89-07229 


SEISMIC CUTOFF: SLURRY WALL AND JET 
GROUTING TECHNIQUES BRING AN OLD 
DAM UP TO SEISMIC STANDARDS, 

British Columbia Hydro and Power Authority, 
Vancouver. Geotechnical Dept. 

For primary bibliographic aay see Field 8A. 
W89-07674 


ANALYSIS OF FOUNDATION SETTLEMENTS 
AT RIDGWAY DAM, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

A. K. Chugh, and L. W. Davidson. 

Canadian Geotechnical Journal CGJOAH, Vol. 
25, No. 4, p 716-725, November 1988. 8 fig, 3 tab, 8 
ref. 


Descriptors: *Dam foundations, *Earth dams, 
*Deformation, *Materials engineering, *Numerical 
analysis, Dam stability, Engineering geology, Con- 
duits, Embankments. 


The foundation material at the Ridgway Dam site 
is broadly classified as mudstone. The observed 
foundation settlements along the invert of the river 
outlet-works conduit at Ridgway Dam are on the 
order of 0.3 m. Numerical analyses were 
formed to estimate the deformation properties for a 
foundation material that, under the existing em- 
bankment loads, would deflect in a manner similar 
to the settlements surveyed along the invert of the 
outlet-works conduit. The foundation deformation 
properties determined from these analyses are 
compared with those obtained through the labora- 
tory testing of the site-specific foundation materials 
and the published data. The results of the analyses, 
the field instrumentation data, the site geology, and 
the laboratory data provided an input to the deci- 
sion-making process for the rehabilitation of the 
river outlet-works conduit. (Author’s abstract) 
W89-07939 


DETERMINATION OF THE STABILITY OF 
STONES ON A SLOPE WITH A GIVEN PROB- 
ABILITY OF DETACHMENT, 

For primary bibliographic entry see Field 2J. 
W89-07961 


8E. Rock Mechanics and 
Geology 


DESCRIPTION AND TESTING OF THREE 
MOISTURE SENSORS FOR MEASURING 
SURFACE WETNESS ON CARBONATE 
BUILDING STONES, 

Geological Survey, Denver, CO. Water Resources 


iv. 
For primary bibliographic entry see Field 7B. 
W89-07045 


INVESTIGATIONS INTO THE ROLE OF 
GROUNDWATER IN PROMOTING FLOOR 
HEAVE IN COAL MINE GATEROADS, 
Portsmouth Polytechnic (England). Dept. of Geol- 
ogy. 

For primary bibliographic entry see Field 2F. 
W89-07189 


INFLUENCE OF WATER ON ENGINEERING 
PROPERTIES OF WEATHERED ROCKS, 


ENGINEERING WORKS—Field 8 
Concrete—Group 8F 


Newcastle upon Tyne Univ. (England). Dept. of 
Geotechnical Engineering. 

For primary bibliographic entry see Field 2F. 
W89-07191 


MONITORING OF GROUNDWATER CONDI- 
TIONS AT WEST CHEVIN IN OPENCAST 
COAL SITE, NORTHUMBERLAND, 

NCB Opencast Executive (N.E. Region), Ashfield 
Towers, Kenton Road, Newcastle upon Tyne NE3 
4PE, England. 

For primary bibliographic entry see Fieid 2F. 
W89-07217 


PRESSURES IN DEFORMING 
POROUS ROCKS, 
Chevron Oil Field Research Co., La Habra, CA. 
V. V. Palciauskas, and P. A. Domenico. 
Water Resources Research WRERAO, Vol. 25, 
No. 2, p 203-213, February 1989. 6 fig, 2 tab, 40 
ref, 2 append. 


Descriptors: *Rock mechanics, *Porous media, 
*Rocks, *Fluid mechanics, *Deformation, *Pres- 
sure, Temperature, Hydraulic diffusivity, Stress, 
Sandstones, *Geophysics. 


The constitutive relations describing the fluid pres- 
sure response of a porous medium to changes in 
stress and temperature must reflect the microscop- 
ic processes that are operative over the time scale 
allowed for the deformation. Short-duration defor- 
mations are readily described by undrained moduli, 
and intermediate duration deformations by drained 
moduli, both of which are formulated through 
linear elastic theory. Long-term deformations that 
operate over geologic time are normally dominat- 
ed by irreversible processes and result in consider- 
ably larger deformations, for the same applied 
stress conditions, than would be expected from 
their elastic counterparts. Model constitutive 
tions are developed for elastic and irreversible 
processes and the beers ype and interpretation of 
the relevant mati Properties examined. Al- 
though the theory is presented in general terms, a 
sample calculation shows that for sandstone the 
inelastic deformation is one and one half orders of 
magnitude greater than the elastic deformation at 
the same applied stress. This difference in magni- 
tude has a significant effect on the effective hy- 
draulic diffusivity, various pore pressure coeffi- 
cients, and the prospective fluid pressure develop- 
ment of the sediment. (author’s abstract) 
W89-07757 


8F. Concrete 


SLUDGE ASH AS LIGHTWEIGHT CONCRETE 
MA 


Nanyang Technological Inst., Singapore. School 
of Civil and Structural Engineering. 

J. H. Tay, and W. K. Yip. 

Journal of Ravinia Engineering JOEDDU, 
Vol. — No. 1, p 56-64, February 1989. 2 fig, 4 
tab, 9 ref. 


Descriptors: *Sludge disposal, *Concrete addi- 
tives, *Sludge utilization, Digested sludge, Dewa- 
tering, Recycling, Waste management, Waste re- 
covery, Concretes. 


Research studies were carried out to investigate 
the use of sludge as raw material to produce new 
and nonconventional building and construction 
materials. Digested and dewatered sludge was in- 
cinerated at high temperatures (above 1000 C) to 
yield a hard, cellular, porous mass with low unit 
weight. The hardened mass of sludge ash was 
crushea to smaller-sized aggregates, which, when 
graded in suitable proportions, manifested the basic 
attributes required of lightweight aggregates. Con- 
crete produced from the sludge ash satisfies the 
physical requirements of a lightweight concrete in 
terms of unit weight, strength, heat-insulating 
properties, and fire resistance, thus indicating that 
sludge ash could be a potential source of suitable 
lightweight aggregates for use as a concrete addi- 
tive. (Geiger-PTT) 

W89-07808 





Field 8—ENGINEERING WORKS 
Group 8F—Concrete 


USE OF BOGUCHANY PORCELLANITES IN 
HYDROTECHNICAL CONCRETE, 

M. A. Sadovich, A. M. Martines, and G. V. 
Bryukhanov. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 312-317, November 1988. 2 fig, 8 tab, 2 
ref. Translated from Gidrotekhnicheskoe Stroi- 
telstvo, No. 5, p 53-56, May 1988. 


Descriptors: *Concrete technology, *Concrete ad- 
ditives, *Dam construction, *Construction materi- 
als, Permeability, Curing, Foreign construction. 


The use of porcellanites as an additive to the 
binder for concrete of the internal zone of a dam 
not subjected to the constant effect of water was 
examined. An experiment was conducted to evalu- 
ate the effect of the addition of porcellanites on the 
properties of hydrotechnical concrete. The experi- 
ments established that the setting time of the mixed 
binder did not change and that the binder retained 
the ability to uniformly change in volume during 
steam curing. Results of permeability tests at age 
180 days showed that the porcellanite additive 
acted as a sealant, since it markedly increased the 
impermeability of concrete. Two experimental 
blocks of the internal zone of a dam were concret- 
ed at the Boguchany (USSR) hydrostation: one 
with the usual concrete formulation and the other 
with concrete containing porcellanite additive. 
The ibility of effectively using Boguchany 
porcellanites as a hydraulic additive for replacing 
part of the cement in concrete was demonstrated. 
(Friedmann-PTT) 

W89-07877 


TECHNOLOGY OF CONSTRUCTING ARCH 


AMS, 
For primary bibliographic entry see Field 8A. 
W89-07901 


MECHANIZATION OF CONCRETING THE 
SLOPE REVETMENT SLABS OF THE LENIN- 
GRAD FLOOD-CONTROL LEVEES, 

L. S. Sharov, V. E. Kondakov, I. V. Kornienko, 

E. V. Lavrinovich, and V. I. Khor’kov. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 207-209, October 1988. 1 fig, 3 ref. Trans- 
lated from Gidrotekhnicheskoe Stroitel’stvo, No. 
4, p 16-17, April 1988. 


Descriptors: *Concrete construction, *Dam con- 
struction, *Concrete dams, *Levees, *Leningrad, 
Slabs, Revetment slabs, USSR, Dams. 


The characteristics of the placement and compac- 
tion of concrete mix when concreting slope revet- 
ment slabs was examined. The B.E. Vedeneev All- 
Union Scientific-Research Institute of Hydraulic 
Engineering together with the PMSO LenGESS 
developed a technology of concreting thick rein- 
forced-concrete slope revetment slabs based on 
experimental data and experience in world dam 
construction. The following requirements were 
taken as the initial ones: (1) all concreting oper- 
ations should be mechanized, (2) the possibility of 
concreting reinforced slabs up to 1 m thick of any 
length with a steepness up to 1:1.3 is necessary, (3) 
compaction of the mix is carried out over the 
entire thickness of the layer which can be accom- 
plished only by internal vibrators, (4) concreting is 
carried out with the use of rather stiff mixes with a 
slump of 1-3 cm providing a high durability of the 
revetment with minimum use of the cement and 
the possibility of rapid rearrangement of the form- 
work. A schematic diagram of the device meeting 
these requirements is shown. The elements of the 
roposed technology were tested in large-scale 
aboratory experiments, on the basis of which, it 
was found that the width of the panel of the sliding 
framework should be 1.1-1.2Rv. The spacing of the 
vibrators on the packet can be increased in com- 
parison with the packets for open blocks to 100 
cm. A smoothing device is needed for obtaining a 
high-quality surface. With consideration of the ex- 
perimental data, a pilot device was designed. 
(Miller-PTT) 
'W89-07903 


PORTLAND CEMENT FOR HYDRAULIC 
STRUCTURES, 


E. I. Allilueva, L. M. Garkun, T. S. Vorotova, and 
L. M. Deryugin. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 209-213, October 1988. 5 fig, 1 tab, 4 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 4, p 18-20, April 1988. 


Descriptors: *Cements, *Portland cements, *Con- 
crete construction, *Dam construction, *Concrete 
dams, Hydraulic structures, USSR, Dams, Hydro- 
electric plants. 


Modern technology for concreting dams requires 
the use of cement having retarded setting. Such 
cements make it possible to preserve the fluidity of 
the concrete mix for 6-8 h after its preparation, 
whereas the cement according to technical specifi- 
cations TU-21-21-4-82, for 1.5-2.5 h. The technolo- 
gy of obtaining cement with a retarded setting time 
has been developed. The start of setting of such 
cement begins after 5-9 h, and the end 7-12 h after 
mixing. The service properties of the cement under 
natural conditions in the warm and cold seasons of 
the year were studied during construction of the 
main structures of the Sayano-Shushenskoe hy- 
drostation. The results of the full-scale tests con- 
firmed the advantage and expediency of using 
Portland cement with retarded setting times over 
the Portland cement according to TU-21-21-4-82. 
The Krasnoyarsk cement plant can produce Port- 
land cement with retarded setting in small volumes 
up to 15,000 tons per year. More than 80,000 cu m 
of concrete with such cement was placed at the 
Sayano-Suchenskoe hydrostation. The use of 
cement with retarded setting made it possible to: 
(1) preserve workability of the concrete for 4-8 h 
after preparation, (2) eliminate cases of conserving 
blocks owing to rapid setting of the concrete mix 
when conducting concreting operations and build- 
ing up the formwork, (3) reduce bleeding and self- 
heating of the concrete in the block in the initial 
periods of hardening, and (4) transport concrete 
mixes of high grades great distances without de- 
preciation of their quality. The Portland cement of 
the Krasnoyarsk cement plant with retarded set- 
ting and moderate heat liberation can be recom- 
mended for all hydrotechnical structures under 
construction where its delivery is economically 
justified. (Miller-PTT) 

W89-07904 


HIGH-STRENGTH REINFORCING WIRE IN 
PRESTRESSED REINFORCED-CONCRETE 
ELEMENTS, 

For primary bibliographic entry see Field 8G. 
W89-07907 


PROVISION OF THE DESIGN TRAVEL PATH 
OF FORMWORK DURING CONCRETING OF 
THE PENSTOCKS OF THE SAYANO-SHU- 
SHENSKOE HYDROELECTRIC STATION, 

D. M. Grachev. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 139-144, September 1988. 6 fig, 1 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 3, P 5-8, March 1988. 


Descriptors: *Penstocks, *Construction methods, 
*Concrete construction, *Construction equipment, 
*USSR, Hydroelectric plants, Casings, Design cri- 
teria. 


The penstock of the Sayano-Shushenskoe hydro- 
electric station is a 7.5 m diameter steel pipe 
strengthened on the surface by a 1.6 m thick layer 
of concrete being encased in concrete reinforced 
with rigid circular reinforcing cages. The length of 
the penstock being encased in concrete in a sliding 
form is about 140 m. The volume of concrete for 
encasing one penstock was 10,300 cu m. The basic 
design and function of the traveling form is ex- 
plained. A horseshoe-shaped space lattice encom- 
passes the penstock around the perimeter to the 
downstream face of the dam. The forming surface 
is made up of individual forms in the shape of an 
inclined semicylinder coupled with the side planes. 
On the ends of the lattice are fistened double 
support rollers, which roll along tracing guides as 
the formwork moves along the axis of the pen- 
stocks. On the basis of the design tie of the pen- 
stock axis to the axis of the structure, and calcula- 


tions performed by given equations, a table was 
compiled, in which the data for installing form- 
work guides and other necessary information are 
given every 3 m up the height. In order to ensure 
geometric accuracy of the forming surface, the 
formwork was assembled on special stocks, and the 
forming surface was checked by geodetic methods 
with the use of a level, theodolite, and precision 
linear measurements. Deviations from the design of 
more than + or - 10 mm were corrected. The use 
of a sliding form when concreting penstocks effect- 
ed a considerable savings for the 10 penstock units. 
(VerNooy-PTT) 

W89-07955 


QUALITY OF GROUTING IN THE DIVER- 
SION PRESSURE TUNNEL OF THE INGURI 
HYDROELECTRIC STATION, 

For primary bibliographic entry see Field 8A. 
W89-07956 


PROSPECTS OF USING GRAB DREDGES FOR 
EXCAVATING GRAVEL-PEBBLE DEPOSITS, 
V. M. Freidin, T. I. Adam’yants, and N. N. 
Kozhevinikov. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 155-157, September 1988. 1 ref. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 3, p 
15-16, March 1988. 


Descriptors: *Quarries, *Dredging, *Construction 
materials, *Mining engineering, *Gravel, *Con- 
crete additives, Sand, Rock excavation, Specifica- 
tions. 


Further expansion of power and hydrotechnical 
construction is inseparably related to an increase in 
mining of aggregates for concrete. Previously, it 
has not been possible to excavate some possible 
reserves, since they contained dense flooded 
gravel-pebble soils with boulders and were at great 
depths. Experience in using powerful bucket- 
ladder dredges with a bucket capacity of 300 liters 
modernized in accordance with a new design is 
discussed. The dredge was equipped with a lock 
feeder for transporting the mud and water mixture 
by a water pump. Due to the dredge’s high manu- 
facturing costs, large mass and complexity of as- 
sembly, another solution to quarry mining was 
found. By modification of an ordinary dredge, a 
grab dredge was fabricated. Specifications and pre- 
liminary test results are detailed. The grab dredge 
was suitable for excavating sand-gravel deposits 
with a large content of boulders from a great 
depth, and is to be placed in service at the con- 
struction site of the Bureya Hydroelectric station. 
(VerNooy- 

W89-07957 


8G. Materials 


EFFECT OF GROUNDWATER FLOW ON THE 
STRENGTH AND STABILITY OF SILICATE 
GROUTED SOILS, 

Mass Rapid Transit Corp., Singapore. 

For primary bibliographic entry see Field 2F. 
W89-07190 


MEASUREMENTS OF MIXED TRANSIENT 
FLOWS, 

Nevada Univ., Las Vegas. Dept. of Civil and Me- 
chanical Engineering. 

For primary bibliographic entry see Field 8B. 
W89-07473 


FIELD EVALUATION OF A SLIM-HOLE 
BOREHOLE INDUCTION TOOL, 

Nevada Univ. System, Reno. Water Resources 
Center. 

For primary bibliographic entry see Field 7B. 
W89-07577 


USE OF A GEOMEMBRANE IN HEIGHTEN- 
ING THE PACTOLA DAM, 

Bureau of Reclamation, Denver, CO. Geotechnical 
Engineering and Geology Div. 





For primary bibliographic entry see Field 8A. 
W89-07747 


USE OF A GEOMEMBRANE FOR AN ARCH 
DAM REPAI 

Sondel S.p.A., Sesto San Giovanni (Italy). 

For primary bibliographic entry see Field 8A. 
W89-07748 


PROTECTION OF THE UNDERWATER 
SLOPE BY FISHNET MATTRESSES, 

V. M. Shelest, V. A. Stetsyuk, and R. M. Erlikh. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 5, p 310-311, November 1988. 2 fig. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 5, p 51- 
52, May 1988. 


Descriptors: *Construction materials, *Slope pro- 
tection, *Slope stabilization, *Bank protection, As- 
phaltic concrete, Construction methods, Economic 
aspects. 


Experience in making, placing, and operating as- 
phaltic concrete mattresses has revealed a number 
of shortcomings. It is difficult to select an optimal 
composition which provides the necessary plastici- 
ty of the material under conditions of fluctuating 
air and water temperatures. Owing to their small 
permeability to water, a considerable uplift pres- 
sure of the water acts on the mattresses. The use of 
six layers of used nylon fishing nets instead of 
asphaltic concrete made it ible to save about 
800 tons of scarce construction materials and 3000 
cu m of nonmetal materials on a 200-m-long sec- 
tion and to cut the underwater revetment construc- 
tion time about in half. The economic saving at- 
tributable to the replacement of the materials alone 
was 40,000 rubles. The unquestionable advantages 
of fishnets over any traditional material and the 
cost-effectiveness of the design of the revetment of 
the underwater slope make it possible to recom- 
mend their wide use in constructing bank-protec- 
tion structures. (Friedmann-PTT) 

W89-07876 


HIGH-STRENGTH REINFORCING WIRE IN 
PRESTRESSED REINFORCED-CONCRETE 


ELEMENTS, 

N. V. Yudina, T. I. Mamedov, and V. A. Piksaev. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 4, p 230-234, October 1988. 1 fig, 2 tab, 5 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 4, p 30-33, April 1988. 


Descriptors: *Compressive strength, *Stress, 
*Concretes, *Gunite, *Pipelines, USSR, Wire, Re- 
inforced concrete, Construction methods, Corro- 
sion control, Hydroelectric plants. 


To evaluate the current state of the reinforcement 
of the pipelines of the Kuban-Kalaus hydrostation, 
specimens of the high-strength wire were tested 
for mechanical properties and corrosion cracking 
under load. The reinforcing wire under a 2-cm 
thick high-quality gunite layer (group I) has indi- 
ces corresponding to the requirements of the 
present standards. Wire in zones not protected by 
gunite (group II) has the worst indices of mechani- 

properties. The ultimate strength and elastic 
limit of this wire is 10% lower than these indices of 
gunite-protected wire. Residence of the wire for 20 
years under open-air conditions (group III) led to a 
decrease of the ultimate strength and elastic limit 
of the wire by 4-8% in comparison with high- 
quality reinforcement of group I. The high- 
strength wire was tested for corrosion cracking at 
a stress of 1200 MPa at the stretched fiber level. 
The test results indicated that despite 20-year oper- 
ation, the wire displayed resistance to corrosion 
cracking. Of the nine specimens tested, eight did 
not fail during 210 hours of the corrosion test and 
one specimen broke after 71 hours. These develop- 
ments have been used in compressing reinforced- 
concrete high pressure vessels, but their wide in- 
troduction into hydrotechnical construction is 
being held up in view of the small use of pres- 
tressed elements in hydraulic engineering. But, the 
use of preliminary compression for members work- 
ing in tension or bending from external effects is 
unconditionally expedient and technically substan- 


tiated. For example, the replacement of the con- 
crete-encased steel construction of the pipelines of 
pumped storage stations presently being realized 
by prestressed construction saves up to 2000 tons 
of metal on each pipeline. (Miller- 

W89-07907 


EXPERIMENTAL DEVELOPMENT OF THE 
DESIGN OF AN EXPANSION JOINT FOR A 
LARGE-DIAMETER REINFORCED-CON- 
CRETE PIPELINE, 

V.N. Zaitsev, O. V. Mikhailov, S. A. Berezinskii, 
V. V. Lgalov, and O. B. Lyapin. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 3, p 163-166, September 1988. 3 fig, 1 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 3, p 20-22, March 1988. 


Descriptors: *Construction joints, *Pressure con- 
duits, *Concrete construction, Pumping plants, 
USSR, Engineering design, Testing procedures. 


The construction in the Soviet Union of pumped- 
storage stations with 7.5-m-diameter open-type re- 
inforced-concrete conduits operating at a water 
pressure up to 200 m required the development of 
a special design for an expansion joint. Several 
designs were substantiated which could be used in 
hydrotechnical construction practice. One expan- 
sion joint was designed in which the gap between 
sections was covered with flat steel and rubber 
sheets. A detailed description of the construction 
and testing of this joint are given. It was concluded 
that the steel plate butt joint covered by sheet 
rubber was short-lived due to wear. For use in 
reinforced-concrete pipelines, it was recommended 
that an expansion joint with a special lining (e.g. 
polyethylene), between the metal and rubber is 
simple to manufacture and reliable in service. (Ver- 


N 
W89-07959 


CHARACTERISTICS OF LOW-HEAD OPER- 
ATION OF RO-75-V-620 TURBINES, 

For primary bibliographic entry see Field 8C. 
W89-07963 


RECONSTRUCTION OF THE DISK THRUST 
BEARING OF THE UNIT AT THE SKHODNYA 
HYDROSTATION ON THE MOSCOW CANAL, 
For primary bibliographic entry see Field 8C. 
W89-07964 


8I. Fisheries Engineering 


GRASS CARP STOCKING MODEL FOR COLD- 
WATER LAKES, 

Colorado Cooperative Fish and Wildlife Research 
Unit, Fort Collins, CO. 

E. D. Swanson, and E. P. Bergersen. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 8, No. 3, p 284-291, Summer 1988. 
1 fig, 8 tab, 44 ref. 


Descriptors: *Grass carp, *Aquatic weed control, 
*Lakes, *Carp, *Fish stocking, *Fish management, 
Lake fisheries, Model studies, Water temperature, 
Trout, Colorado. 


A simple model employing various physical, bio- 
logical, recreational, and management attributes 
was developed to establish stocking recommenda- 
tions for grass carp Ctenopharyngodon idella in 
coldwater lakes and ponds. Eight attributes were 
considered to be key factors influencing stocking 
densities and probable success of aquatic vegeta- 
tion control when grass carp are stocked: water 
temperature (as a function of lake elevation); densi- 
ty, distribution, and species of aquatic plants; 
human disturbance; lake management objective; 
and size and ploidy (diploidy or triploidy) of the 
fish stocked. The first five attributes are used, 
through a series of sequentially nested attribute 
comparisons, to establish a nonadjusted stocking 
rate range for each lake. To arrive at a final 
stocking recommendation, the nonadjusted rate is 
modified to account for the remaining three at- 
tributes. The model addresses the ecological role 
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and importance of aquatic aquatic vegetation in 
lakes and establishes desirable vegetation densities 
commensurate with management objectives. A 20- 
25% areal vegetation coverage is recommended 
for put-grow-and-take (basic yield) trout manage- 
ment, 10-15% for put-and-take and multiple-use 
ement, and 0-10% for water storage or aes- 
thetics. Stocking rates were conservatively de- 
signed to achieve the desired density and distribu- 
tion of vegetation within 3-4 years after grass carp 
are introduced. (Author’s abstract) 
W89-07421 


ENVIRONMENTAL FACTORS INFLUENCING 
S' ANGLER EFFORT ON THE 
JORDAN DAM TAILWATER, ALABAMA, 
Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

D. C. Jackson, and W. D. Davies. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 8, No. 3, p 305-309, Summer 1988. 
1 fig, 1 tab, 11 ref. Alabama Power Company 
Contract EA-82-006. 


Descriptors: *Dam_ effects, *Model studies, 
*Stream fisheries, *Fisheries, *Sport fishing, *En- 
vironmental effects, *Alabama, Streamflow deple- 
tion, Low flow, Water temperature, Regression 
analysis. 


The Coosa River below Jordan Dam, Alabama, 
supports a multispecies, warmwater, tailwater fish- 
ery. A principal concern has focused on maintain- 
ing sufficien tt flow to protect this fishery while 
simultaneously allowing substantial portions of 
water to be diverted from Jordan Lake through a 
new hydroelectric facility, from which the water is 
returned via a canal to the Coosa River 21 km 
below Jordan Dam, thus bypassing the Jordan 
Dam tailwater. To identify management options 
for the tailwater fishery during early and late 
summer fishing seasons, multiple-regression models 
were generated with streamflow and climatic vari- 
ables. In downstream reaches of the tailwater, 
water temperature and streamflow were the most 
important independent variables during early and 
late summer, r tively. The two most important 
variables identified for the stilling basin during 
these two seasons were secchi disk visibility and 
barometric pressure. In all reaches, angler effort 
was positively correlated with wind velocity 
during early summer and with minutes of sunshine 
during late summer. With the exception of late 
summer in downstream reaches, angler effort was 
negatively related to streamflow. A minimal-flow 
regime — to be acceptable for this type of 
tailwater fishery during the summer as long as 
discharges are adequate to maintain stream produc- 
tivity. (Author’s abstract) 

W89-07422 


FLUCTUATIONS IN TROUT POPULATIONS 
AND THEIR IMPLICATIONS FOR LAND-USE 
EVALUATION, 

Intermountain Forest and Range Experiment Sta- 
tion, Boise, ID. 

W. S. Platts, and R. L. Nelson. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 8, No. 3, p 333-345, Summer 1988. 
1 fig, 2 tab, 38 ref, append. 


Descriptors: *Stream fisheries, *Land use, *Popu- 
lation dynamics, *Trout, *Fish populations, Fisher- 
ies, Population density, Biomass, Salmon. 


The magnitude of fluctuations in trout populations 
in several widely separated streams in the inter- 
mountain regions of the western United States is 
described, and the potential effect of such fluctua- 
tions on land-management planning is considered. 
Trout populations included native and exotic spe- 
cies, self-reproducing and hatchery-maintained 
populations, and assemblages that ranged from 
monospecific to diverse. Annual fluctuations in 
population statistics were generally large, and 
some fluctuations were related to geographic set- 
ting and trout species. For individual species, fluc- 
tuations in all statistics were typically less in the 
Rocky Mountain study areas than in the Great 
Basin, but, for the total salmonid community, the 
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situation was reversed. Except in cases of irregular 
occurrence, populations of brook trout Salvelinus 
fontinalis, particularly those in Rocky Mountain 
study areas, were numerically the most stable; 
those of allopatric cutthroat trout Salmo clarki in 
the Great Basin were the least stable numerically. 
However, biomass of allopatric cutthroat trout was 
one of the most stable population statistics, and 
biomass fluctuations were greater for Rocky 
Mountain brook trout than for most other species. 
The total salmonid community tended to fluctuate 
less than individual populations, except when fry 
of anadromous chinook salmon Oncorhynchus 
tshawytscha were present. It is apparent that inher- 
ent trout population fluctuations must be — 
ered within the framework of land-use | g 


Most algae-related problems can be attributed to 
excessive algal biomass (off-flavor, inefficient fish 
production, poor quality of discharge water) or to 
non-optimal growth conditions (insufficient dis- 
solved oxygen, propensity to die off). Algal die- 
offs have been attributed to several causes: photol- 
ysis, pathogen attack, and severe nutritional deple- 
tion. Although conclusive evidence is lacking, 
evaluation of die-offs suggests that most algal die- 
offs result from severe nutrient depletion. The data 
on off-flavor are similarly limited, but suggest that 
many taxa, in addition to blue-greens, may cause 
off-flavor in fish. Most attempts to manage algal 
dynamics (i.e. herbicides, dyes, nutrient competi- 
tion by macrophytes, biological control with fish, 





fishery goals are also going to be achieved. Habi- 
tat-based models to evaluate the effects of land 
uses and habitat enhancement efforts frequently fail 
to incorporate these fluctuations. For this reason, it 
was concluded that such models often have little 
utility in predicting sizes or biomass of salmonid 
populations in the intermountain west. (Author’s 
abstract) 

W89-07423 


EFFECT OF CAGE AQUACULTURE OF RAIN- 
BOW TROUT ON THE DISTRIBUTION AND 
STABILITY OF MACROBENTHOS IN EUTRO- 
PHIC LAKE LETOWSKIE, 

Wyzsza Szkola Nauczycielska w Slupsku (Poland). 
Dept. of Ecology and Protection of Environment. 
Z. Dobrowolski. 

Ekologia Polska ELPLBS, Vol. 35, No. 3-4, p 611- 
638, 1987. 2 fig, 11 tab, 86 ref. 


Descriptors: *Eutrophication, *Water pollution 
sources, *Aquaculture, *Fish farming, *Trout, 
*Eutrophic lakes, Macroinvertebrates, Limnology, 
Oxygen, Midges, Oligochaetes, Lake Letowskie, 
Poland. 


The spatial distribution of littoral fauna and the 
time variation of profundal fauna of Lake Letows- 
kie, Poland, were investigated between April 1977 
and April 1979 to provide information on the 
effect of cage culture and increasing trophic state 
of the lake. The density of Chironomidae larvae 
was higher than that of Oligochaeta in the profun- 
dal in the first year of investigations. Among Chir- 
onomidae larvae, Chironomus anthracinus had the 
highest density and biomass. In the second year 
Oligochaeta began to have higher density than 
Chironomidae, and the density and biomass of C. 
plumosus were higher than that of C. anthracinus 
larvae. In both years littoral fauna in the region of 
the cage culture showed distinct prevalence of 
density of Chironomidae and Oligochaeta larvae 
over other taxonomic groups and prevalence of 
Chironomini larvae and Polypedilum nubeculosum 
over other taxa of the family Chironomidae. Symp- 
toms of higher trophic state in the second year is 
probably associated with the accumulation of or- 
ganic pollutants. This idea is supported by the 
lower oxygen concentration in the near bottom 
hypolimnion water in the second year of the inves- 
tigations. As there are no larger external sources of 
pollution the advancing eutrophication is assumed 
to be largely due to fish culture. (Sand-PTT) 
W89-07514 


PHYTOPLANKTON AND CATFISH CULTURE: 
A REVIEW, 
Boston Univ., 
Policy. 

D. W. Smith. 
Aquaculture AQCLAL, Vol. 74, p 167-189, No- 
vember 15, 1988. 3 tab, 138 ref. 


MA. Center for Technology and 


Descriptors: *Aquaculture, *Fish farming, *Catfish 
ponds, *Phytoplankton, *Chemcontrol, *Biocon- 
trol, Herbicides, Dyes, Nutrients, Die-offs, Litera- 
ture review, Taste. 


The profitability of aquaculture has been con- 
strained by the difficulty of managing phytoplank- 
ton biomass and growth. This review examines 
problems caused by uncontrolled phytoplankton 
dynamics, considers causes of these problems, and 
assesses the effectiveness of methods used to 
manage phytoplankton in aquacultural ponds. 


lation of nutrient ratios, and pathogenic 
control) are ineffective, and many may exacerbate 
problems associated with algal growth. Biological 
control appears the most favorable control mecha- 
nism, but controversy exists concerning the poten- 
tial of fish to control algal biomass. Most attempts 
to control algal biomass with fish have failed. Of 
46 trials, filter-feeding fish significantly increased 
algal biomass 22 times and had no effect in another 
12 trials. Biological control of biomass remains a 
desirable but elusive goal. (Author’s abstract) 
W89-07518 


DYNAMICS OF DISSOLVED OXYGEN AND 
VERTICAL CIRCULATION IN FISH PONDS, 
Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

W. Y. B. Chang, and H. Ouyang. 

Aquaculture AQCLAL, Vol. 74, p 263-276, No- 
vember 15, 1988. 5 fig, 2 tab, 20 ref. Grant DAN- 
4023-G-SS-2074-00. 


Descriptors: *Aquaculture, *Fish farming, *Fish 
ponds, *Dissolved oxygen, *Water circulation, 
*Vertical flow, Algae, Photosynthesis, Hypolim- 
nion, Oxygen deficit, Diffusion, Pearl River Delta, 
China. 


Dissolved oxygen dynamics and vertical water cir- 
culation in high density integrated fish culture 
ponds were monitored monthly at 2-h intervals for 
26 h from March through September at the Pearl 
River Delta, China. Stable thermal stratification 
was found almost daily in May-September. Verti- 
cal circulation began daily between 8 and 10 p.m. 
The average depth for this turnover in summer can 
be as great as 0.7-1 m. Complete vertical circula- 
tion occurs only during major storms. A convec- 
tion turbulence model was used to examine the 
vertical mixing process and showed that light wind 
(<100 cm/s) and surface cooling (<2 C) after 
sunset can substantially influence the depth of 
mixing. Photosynthesis by algae is the most impor- 
tant natural mechanism contributing oxygen to 
ponds; compared to photosynthesis, net oxygen 
gain and loss due to diffusion during daylight is 
small. The compensation depth corresponded to 
twice the Secchi disk depth, ranging from 50-80 
cm. The dissolved oxygen concentration in the 
hypolimnion was usually <2 mg/L, but increased 
at night during the period of vertical circulation. 
Hypolimnion oxygen deficit (HOD) was explored 
with the in situ dissolved oxygen concentration. 
HOD was found to increase during the daylight 
period and decrease at night after destratification. 
(Author’s abstract) 

W89-07519 


QUALITATIVE AND QUANTITATIVE ANALY- 
SIS OF THE SEDIMENT GAS AND DIETHY- 
LETHER EXTRACT OF THE SEDIMENT 
FROM SALMON FARMS, 

Bergen Univ. (Norway). Dept. of Pharmacology 
and Toxicology. 

O. B. Samuelsen, A. Ervik, and E. Solheim. 
Aquaculture AQCLAL, Vol. 74, p 277-285, No- 
vember 15, 1988. 4 tab, 12 ref. 


Descriptors: *Metabolites, *Aquaculture, *Fish 
farming, *Sediments, *Seawater, *Toxins, Salmon, 
Fatty acids, Cresol, Benzoic acid, Phenylpropionic 
acid, Phenylacetic acid, Methylindole, Methane, 
Hydrogen sulfide, Carbon dioxide, Gas liquid 
chromatography, Mass spectrometry, Microbial 
degradation. 


A quantitative glc/ms analysis of the diethylether 
extract of the sediment under Norwegian salmon 
farms showed that in addition to numerous fatty 
acids, metabolites typical of anaerobic microbiolo- 
gical activity (p-cresol, benzoic acid, 3-phenylpro- 
pionic acid, phenylacetic acid and methylindole) 
are present in large amounts. The gas developed in 
the sediment consisted of methane (70-90%), 
carbon dioxide (10-30%) and hydrogen sulfide (1- 
2%), when sampled just above the sediment. Even 
though hydrogen sulfide and carbon dioxide are 
very soluble in seawater, both were still present in 
the gas sampled 9 m above the bottom. (Author's 
abstract) 

W89-07520 


EFFECTS OF TRIBUTYLTIN COMPOUNDS 
FROM ANTIFOULANTS ON PACIFIC OYS- 
TERS (CRASSOSTREA GIGAS) IN SCOTTISH 
SEA LOCHS, 

Marine Lab., Aberdeen (Scotland). 

For primary bibliographic entry see Field 5C. 
W89-07521 


INTERACTIONS OF ROACH AND BREAM IN 
AN IRISH RESERVOIR, 

Department of Fisheries and Forestry, Castlek- 
nock (Ireland). Fisheries Research Centre. 

For primary bibliographic entry see Field 2H. 
W89-07535 


COLD-SHOCK RESISTANCE TO _ LARGE- 
MOUTH BASS, BLUEGILL, AND CHANNEL 
CATFISH, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 6G. 
W89-07547 


DIFFERENCE IN STRUCTURE BETWEEN 
ECOSYSTEMS IN STRONGLY STRATIFIED 
WATERS AND IN THOSE THAT ARE ONLY 
WEAKLY STRATIFIED, 

For primary bibliographic entry see Field 2H. 
W89-07708 


PRODUCTION OF THE SHARPTOOTH CAT- 
FISH CLARIAS GARIEPINUS (BURCHELL) 
AND THE EUROPEAN COMMON CARP CY- 
PRINUS CARPIO L. WITH ARTIFICIAL FEED- 
ING IN POLYCULTURE IN MATURATION 
PONDS AT SESHEGO, LEBOWA, 

University of the North, Sovenga (South Africa). 
Limnological Research Unit. 

For primary bibliographic entry see Field 5D. 
W89-07927 


FISHERIES RESEARCH IN 
ZONE OF LAKE PYHAJARVI, 
Northern Inst. for Scientific Fisheries Research 
and Planning, Petrozavodsk (USSR). 

For primary bibliographic entry see Field 2H. 
W89-08081 


THE SOVIET 


IMPORTANCE QF ESTUARIES FOR SEA- 
BASS, DICENTRAR'CHUS LABRAX (L.), 

For primary bibliographic entry see Field 2L. 
W89-08091 


OXYGEN REQUIREMENTS OF A POLLUTED 
ESTUARY FOR THE ESTABLISHMENT OF A 
MIGRATORY SALMON, SALMO SALAR L., 
POPULATION, 

Clyde River Purification Board, East Kilbride 
(Scotland). 

For primary bibliographic entry see Field 2L. 
W89-08093 


ICHTHYOPLANKTON ENTRAINMENT, 
Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

For primary bibliographic entry see Field 6G. 
W89-08097 





FISH IMPINGEMENT AT _ ESTUARINE 
POWER STATIONS AND ITS SIGNIFICANCE 
TO COMMERCIAL FISHING, 

Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

For primary bibliographic entry see Field 6G. 
W89-08098 


REVIEW OF INFORMATION RELATING TO 
FISH PASSAGE THROUGH TURBINES: IM- 
PLICATIONS TO TIDAL POWER SCHEMES, 
Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

For primary bibliographic entry see Field 6G. 
W89-08099 


BEHAVIOUR OF ADULT ATLANTIC 


TO VARIATIONS IN DISSOLVED OXYGEN 
AND TIDAL FLOW, 

Aberdeen Univ. (Scotland). Dept. of eae. 

For primary bibliographic entry see Field 2L. 
W89-08 100 


BIOLOGY OF THE TWAITE SHAD, ALOSA 
FALLAX FALLAX (LACEPEDE), IN THE 
SEVERN ESTUARY, 

Welsh Water Authority, Gwent. Fisheries Techni- 
cal Unit. 

M. W. Aprahamian. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 141-152, 1988. 4 fig, 2 tab, 29 ref. 


Descriptors: *Shad, *Severn Estuary, *Estuaries, 
Fish migration, Temperature, Mortality, Spawn- 
ing, Adult growth stage, Juvenile growth stage, 
Tides, Fish food organisms, Copepods, Crusta- 
ceans, Powerplant, Tidal powerplant. 


The estuarine biology of the twaite shad was stud- 
ied in the Severn Estuary. Adults enter the estuary 
at the start of the freshwater phase of their spawn- 
ing migration between April and June. Peak immi- 
gration generally occurs in May and is associated 
with temperatures in the range 10.6-12.3 C. The 
mean instantaneous mortality rate for the mature 
population was 0.53. The effect of additional mor- 
tality on the spawning population was modelled 
assuming constant recruitment and no density-de- 
pendent effects. Juvenile twaite shad are present in 
the estuary from July until they emigrate seaward 
during the autumn. A portion of these fish re-enter 
the estuary the following April-May and remain 
until late summer/early autumn before once more 
migrating seaward. The 0+ age group feed mainly 
on harpacticoid and calanoid co; is and 
mysids, the relative preponderance of these in the 
diet being apparently related to tidal conditions. 
The possible implications of the proposed tidal 
power barrage in the Severn Estuary on the twaite 
shad population are discussed in relation to move- 
ment, diet, and additional mortality of the mature 
population. (Author’s abstract) 

W89-08101 


MOVEMENTS OF ATLANTIC SALMON, 
SALMO SALAR L., IN AN ESTUARY IN 
SOUTH-WEST ENGLAND, 

Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). Directorate of Fisheries Re- 
search. 

E. C. E. Potter. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 153-159, 1988. 3 fig, 1 tab, 8 ref. 


Descriptors: *Fish migration, *Salmon, *Estuaries, 
*England, Sonar, Tagging, Water currents, Tides, 
Flow, Fish behavior. 


In the years 1985-1987, salmon were tracked in the 
estuary of the River Fowey, Cornwall using the 
‘sonar buoy’ system. Sixty-one salmon were caught 
and tagged in the estuary, 25 with radio and 36 
with combined radio and acoustic transmitters. 
About half these fish were not recorded entering 
the freshwater reaches of the R. Fowey, and from 
tag recoveries it seems likely that about 27% were 
returning to other rivers. For fish returning to the 
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R. Fowey, the time between tagging and entry into 
fresh water varied between 9 h and 130 days. In 
the estuary, the fish largely moved in the same 
direction as the tidal currents, although movements 
over the ground against the current were more 
common in the bottom 2 km and the top 2 km. 
During periods of low river-flow in summer, all 
salmon tracked in the estuary dropped back out to 
sea where they stayed for varying periods: some of 
these made several sorties past the estuary mouth 
and on occasions well up the estuary before finally 
entering fresh water. During periods of higher 
river discharge, in both the summer and the 
autumn, some fish remained in the estuary for 
longer periods, sometimes holding position in deep, 
sheltered water. Most fish entered fresh water at 
night during periods of increased freshwater dis- 
charge, although at very high flows fish also en- 
tered in daylight. (Author’s abstract) 

W89-08 102 


RETURN OF FISH TO THE MERSEY ESTU- 


North West Water Authority, Warrington (Eng- 
land 


). 
K. W. Wilson, B. J. D’Arcy, and S. Taylor. 
Journal of Fish lyr 4 JFIBAY, Vol. 33, Suppl. 
A, p 235-238, 1988. 4 fig. 


Descriptors: *Mersey Estuary, England, *Water 
quality, *Fish populations, *Estuaries, Monitoring, 
Surveys, Bioindicators, Fishing, Oxygen sag, 
Benthic fauna, Herring. 


Changes in the diversity of fish populations have 
been monitored during a period of improving 
water quality in the Mersey estuary (England). 
Due to increasing industrial development in the 
1950s and 1960s, anoxic conditions were common 
and fish were absent from the upper estuary much 
of the time. Intake screen monitoring was begun in 
1976; within one year, 19 different species of fish 
were recorded, of which four were freshwater 
species, the remainder typically estuarine or 
marine. By 1987, the total had risen to 40 species, 
ten of which were freshwater. The total number of 
different species observed in any one year ranged 
from 9 to 17. This pattern was confirmed by the 
results of trawling. These results are not necessari- 
ly an indication of improving water quality; there 
has been no consistent increase in the numbers of 
species caught within each year nor in diversity, as 
measured by, for example, the number of species 
per sample, which has varied from two to four for 
the screens and from one to three for the trawling. 
There is also no evidence of increased numbers of 
individuals which could indicate improved condi- 
tions in parts of the estuary. It is concluded that 
the fish populations have probably been restricted 
by poor water quality. (Doria-PTT) 

W89-08103 


COMPARATIVE ANALYSIS OF THE EFFECT 
OF A POWER STATION AND OF SMALL- 
MESH FISHERIES ON THE JUVENILE POPU- 
LATIONS OF SMELT AND FLOUNDER IN 
THE LOIRE ESTUARY: PRESENTATION OF 
METHODS, 

Nantes Univ. (France). Lab. de Biologie Marine. 
For primary bibliographic entry see Field 6G. 
W89-08 104 


MOVEMENT OF ATLANTIC SALMON, 
SALMO SALAR L., INTO THE RIVER USK, 
SOUTH WALES, IN RELATION TO WATER 
QUALITY, 

Welsh Water Authority, Gwent. Fisheries Techni- 
cal Unit. 

M. W. Aprahamian, C. D. Strange, and C. 
Dimond. 

Journal of Fish Biology JFIBA9, Vol. 33, Suppl. 
A, p 245-247, 1988. 1 fig, 1 tab, 4 ref. 


Descriptors: *Salmon, *Fish migration, *River 
Usk, South Wales, *Water quality, Estuaries, 
Oxygen sag, Dissolved oxygen, Sediments, Tides, 
Industrial wastes, Sampling, Tagging, Water pollu- 
tion effects, Ammonia, Particulate matter, Temper- 
ature, Acidity, Salinity. 


A study was undertaken to determine the effect of 
water quality on the upstream migration of return- 
ing adult Atlantic salmon in the Usk estuary 
(Wales). Sampling was carried out over two 9-day 
periods, from the lowest neap tide through to the 
top of the spring tides, June 19-27 and July 4-12, 
1987. A total of 32 fish were radio tagged and their 
rate of movement into the upper estuary deter- 
mined. Dissolved oxygen (DO), unionized ammo- 
nia, particulate solids, temperature, pH, and salini- 
ty were measured at 14 sites. Of the variables, daily 
mean flow was the most important, accounting for 
68.0% of the explained variation, with tide height 
and water temperature explaining 16.7% and 
15.3%, respectively. Of the 32 fish tagged, 11 were 
in the upper estuary, one of which subse- 
quently returned to sea. The proportion of fish 
entering the upper estuary was — for those 
released during the first period, w DO levels 
were higher than in the second period. However, 
freshwater ——- doubled during the first 
period, possibly stimulating upstream migration. It 
1s concluded that DO and/or freshwater discharge 
may influence the upstream e of returning 
adult Atlantic salmon. (Doria-PTT) 
W89-08 105 


TEMPERATURE PREFERENCE OF THE RED- 
BELLY TILAPIA, OREOCHROMIS ZILLI 
(GERVAIS), 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

For primary bibliographic entry see Field 2H. 
W89-08159 
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INVENTORY OF NON-FEDERALLY FUNDED 
MARINE POLLUTION RESEARCH, DEVEL- 
OPMENT AND MONITORING ACTIVITIES: 
WEST COAST REGION, 

Oak Ridge National Lab., TN. Information Re- 
search and Analysis Div. 

For primary bibliographic entry see Field 5G. 
W89-07167 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10B. Reference and Retrieval 


INFORMATION MANAGEMENT SYSTEM 
FOR IPM ALTERNATIVES TO PESTICIDES, 
Environmental Protection Agency, Washington, 
DC. Integrated Pest Management Unit. 

For primary bibliographic entry see Field 5G. 
W89-07310 


10C. Secondary Publication 
And Distribution 


REGIONAL AQUIFER-SYSTEM ANALYSIS 
PROGRAM OF THE U.S. GEOLOGICAL 
SURVEY--BIBLIOGRAPHY, 1978-1986, 

Geological Survey, Denver, CO. Water Resources 


Div. 
For primary bibliographic entry see Field 2F. 
'W89-07026 


10D. Specialized Information 
Center Services 


USE OF WATER RESOURCE INFORMATION: 
THE SECOND NATIONAL WATER ASSESS- 
MENT, 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

For primary bibliographic entry see Field 7A. 
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ABLATION 
Interpretation of the Positive-Degree-Days 
Factor by Heat Balance Characteristics: West 
Greenland, 
W89-07624 2C 


Hydrological Background of a Glacier-Influ- 
enced Hydropower Station in Greenland, 
W89-07629 2E 


ABSORPTION 
Copper Uptake by Eichornia: Effects of Organic 
Complexants, 
W89-07380 5B 


ABSORPTION LOSS 
Quality of Grouting in the Diversion Pressure 
Tunnel of the Inguri Hydroelectric Station, 
W89-07956 8A 


ACCIDENTS 
Hydrogeology, Ground-Water Quality, and the 
Possible Effects of a Hypothetical Radioactive- 
Water Spill, Plainsboro Township, New Jersey, 
W89-07081 5B 


ACCLIMATIZATION 
Effect of Inorganic Nutrients on the Acclima- 
tion Period Preceeding Mineralization of Organ- 
ic Chemicals in Lake Waier, 
W89-08040 5B 


Temperature Preference of the Redbelly Tilapia, 
Oreochromis zilli (Gervais), 
W89-08159 2H 


ACCUMULATION 
Relationships between Metal Speciation and 
Metal Accumulation and Subcellular Distribu- 
tions in Polychaetes, 
W89-07337 5B 


Accumulation of Nutrients in the Sediments of 
Maaleh Hakishon Reclaimed Effluents Reser- 
voir, 

W89-07499 5D 


ACETONE 
Fate of Acetone in an Outdoor Model Stream in 
Southern Mississippi, U.S.A., 
W89-08120 5B 


ACETYLENE REDUCTION 
Nitrogen Fixation (Acetylene Reduction) in 
Lake Hefner, Oklahoma, 
W89-07533 2H 


ACID MINE DRAINAGE 
Effects of Land Use and Surficial Geology on 
Flow and Water Quality of Streams in the Coal 
Mining Region of Southwestern Indiana, Octo- 
ber 1979 Through September 1980, 
W89-06998 4C 


ACID RAIN 
Water Quality of Selected Lakes in Mount 
Rainier National Park, Washington, with Re- 
spect to Lake Acidification, 
W89-07010 5B 


Results of External Quality-Assurance Program 
for the National Atmospheric Deposition Pro- 
gram and National Trends Network During 
1985, 

W89-07060 TA 


Computer Program for Geochemical Analysis of 
Acid-Rain and Other Low-lonic-Strength, 
Acidic Waters, 

W89-07082 SA 


pH Stability of Precipitation Samples, 
W89-07283 7B 


Processes Regulating the Chemistry and Trans- 
fer of Aluminum in a Forested Watershed, 
W89-07297 5B 


SUBJECT INDEX 


Modelling Assessment of North Sea Dimethyl 
Sulphide Emission as a Source of Background 
Sulphate over Scandinavia, 

W89-07306 5B 





Effect of pH on SO2 Uptake by Aqueous Drop- 
let Surfaces, 
W89-07346 5B 


Aldehyde-Bisulfite Adducts: Thermodynamics 
and Kinetics, 
W89-07347 2B 


Metal-Bisulfite Complexes: Thermodynamics 
and Kinetics, 
W89-07348 2B 


Use of a Diffusion Scrubber and Continuous 
Liquid Phase Analysis for the Determination of 
Sub-ppbv Levels of Formaldehyde, Hydrogen 
Peroxide and Sulfur Dioxide, 

W89-07349 5A 


Rate of Reaction of Methanesulfonic Acid, Di- 
methyl Sulfoxide, and Dimethyl Sulfone with 
Hydroxyl Radical, 

W89-07351 2B 


Oxidation of Reduced Sulfur Compounds by 
Hydrogen Peroxide in Aqueous Medium, 
W89-07352 2B 


Sulfur Stable Isotopic Compositions as Indica- 
tors of Acid Deposition Histories in Lakes, 
W89-07366 SA 


Natural 35S as a Watershed-scale Tracer, 
W89-07369 5B 


U.S. National Biogenic Sulfur Emissions Inven- 


tory, 
W89-07387 5B 


Potential Sulfur Gas Emissions from Soil, Leaf 
Litter, and Living Plants of a Tropical Rainfor- 


est, 
W89-07388 5B 


Factors Contributing to Variability in Biogenic 
Sulfur Emissions from Florida Wetlands, 
W89-07389 5B 


Carbonyl Sulfide and Carbon Disulfide Emis- 
sions from Temperate and Boreal Forest Soils, 
W89-07390 5B 


Constraints on Emissions of H2S from Midcon- 
tinental Peat Bogs, 
W89-07391 5B 


Dynamics of Sulfur Exchange at the Air/Forest 
Canopy Interface: A Review of Throughfall In- 
ferred Deposition Rates, 

W89-07508 2K 


Nutrition Balance in Small Evergreen-Oak For- 
ests. II: Chemistry of Precipitation and Contri- 
bution of Atmospheric Origin (Balances de Nu- 
trientes en Pequenas Cuencas de Encinar. II: 
Quimismo de lat Precipitacion y Aportres de 
Origen Atmosferico), 

W89-07613 5B 


Documentation of Areas Potentially Inclined to 
Water Acidification in the F.R.G., 
W89-07630 2K 


Quantifying the Relationship Between Atmos- 
pheric Transport and the Chemical Composition 
of Precipitation on Bermuda, 

W89-07659 5B 


Models of Cloud Chemistry, 
W89-07661 5B 


Measurements of the Size-Dependence of Solute 
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and Alkaline Streams in South Westland, New 
Zealand, 

W89-08197 2H 


Invertebrate Drift in Three Flood-prone 
Streams in South Westland, New Zealand, 
W89-08198 2H 


Ecology of Small Streams on the West Coast of 
the South Island, New Zealand, 
'W89-08 199 2H 


Impacts on Drifting Invertebrates of Stream 
Flow Changes Occurring in the Afternoon and 
Morning, 

W89-08200 2H 


Applicability of the River Continuum Concept 
to New Zealand Streams, 
W89-08202 2H 


Drift Distance, Periodicity and Frequency of 
Benthic Invertebrates in a Cave Stream, 
W89-08203 2H 


Analysis of the Allochthonous Organic Matter 
and Associated Macroinvertebrates in Some 
Streams of Patagonia (Argentina), 

W89-08204 2H 


Ecological Standards to Be Used for the Assess- 
ment of Hydro-Environmental Water Quality, 
W89-08207 5A 
Simplified Classification of Freshwater Bodies in 
the World, 

W89-08211 2H 


ECONOMIC ASPECTS 
Economic Comparison of Two Types of Auto- 
matic Water-Quality Monitors, 
W89-07063 7B 


Urban Purchases of Water from Farms: Is the 
Market the Answer to Western Water Scarcity, 
W89-07139 6D 


Economic Impact Study of Petition for Regula- 
tory Relief from Phosphorus Effluent Limits, 
City of Pana, 

W89-07170 5G 


Economic Considerations in the Section 404 
Wetland Permit Process, 
W89-07425 6E 


ECONOMIC EFFICIENCY 
Methodology for Improving Pump Operation 
Efficiency, 
W89-08 164 8C 


ECONOMIC EVALUATION 
Revenue Analysis of a Water Meter System, 
W89-07703 SF 


Water Production in Kuwait--Its Management 
and Economics, 
W89-07967 3A 


ECONOMIC IMPACT 
Socio-Economic Importance of Lake Peipus 
Peipsi Jarve Sutsiaal-Majanduslikust Tahtsusest), 
W89-08006 2H 


ECOSYSTEMS 
Perspectives of Ecosystem Modelling for Man- 
agement, 
W89-07157 2H 


Fates and Stability of Bioaugmentation Products 
in Natural and Engineered Ecosystems, 
W89-07245 5D 


Macroinvertebrate Communities and Sediments 
as Pollution Indicators for Heavy Metals in the 
River Adige (Italy), 

W89-07489 5A 


Ecology of Lobelia dortmanna L.: III. The Plas- 
ticity of Individuals Along a Gradient of In- 
creasing Depth in Oligotrophic Lakes, 

W89-07511 2H 


Studies on the Ecology of Aldrovanda vesicu- 
losa L.; II. Organic Substances, Physical and 
Biotic Factors and the Growth and Develop- 
ment of A. vesiculosa, 

W89-07513 2H 


Dynamics of Hyphomycetes on Decaying 
Leaves in the Network of the River Rhone 
(France), 

W89-07522 2H 


Rotifer Grazers and Phytoplankton: Seasonal 
Experiments on Natural Communities, 
W89-07524 2H 


Effects of Irradiance and Age on Chemical Con- 
stituents of Algal Assemblages in Laboratory 
Streams, 

W89-07525 2H 


Plankton Ecology of Lake Geneva: A Test of 
the PEG-Model, 
W89-07530 2H 


Phytoplankton Community Dynamics in Law- 
rence Lake of Southwestern Michigan, 
W89-07537 2H 


Long-Term Dynamics of Crustacean Communi- 
ties in Lake Constance (Obersee, 1962-1986), 
W89-07540 2H 


Nutrients, and Microplankton Biomass off the 
New Zealand South Island Northwest Coast, 
January 1982, 

W89-07610 2L 


Difference in Structure Between Ecosystems in 
Strongly Stratified Waters and in Those That 
are Only Weakly Stratified, 

W89-07708 2H 
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Investigations into the Role of Groundwater in 
Promoting Floor Heave in Coal Mine Gater- 
oads, 

W89-07189 2F 


Influence of Water on Engineering Properties of 
Weathered Rocks, 
W89-07191 2F 


Application of Isotope Hydrology to Ground- 
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Puerto Rican Communities, 

W89-07864 5B 


Natural Inactivation of Enteric Viruses in Sea- 
water, 
W89-07982 5B 


ENTRAINMENT 
Ichthyoplankton Entrainment, 
W89-08097 


Fish Impingement at Estuarine Power Stations 
and Its Significance to Commercial Fishing, 
W89-08098 


Review of Information Relating to Fish Passage 
through Turbines: Implications to Tidal Power 
Schemes, 

W89-08099 6G 


ENVIRONMENTAL EFFECTS 
Trace Metals in Surface Water and Stream Sedi- 
ments of Healy and Lignite Creek Basins, 
Alaska, 
W89-06984 5B 


Geohydrologic System and Probable Effects of 
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BORDEAUX-1 UNIV., TALENCE (FRANCE). 
LAB. DE BIOLOGIE MARINE. 
Algal and Microbial Processes Involved in Par- 
ticulate Organic Matter Dynamics in the Loire 
Estuary, 
W89-07416 2L 


BOSTON COLL., CHESTNUT HILL, MA. 
DEPT. OF CHEMISTRY. 
Effect of pH on SO2 Uptake by Aqueous Drop- 
let Surfaces, 
W89-07346 5B 


BOSTON UNIV., MA. CENTER FOR 
TECHNOLOGY AND POLICY. 
Phytoplankton and Catfish Culture: A Review, 
W89-07518 81 


BOTANICAL SURVEY OF INDIA, HOWRAH 
(INDIA). 
Interactive Effects of Nitrogen and Copper on 
Growth of Cyanobacterium Microcystis, 
W89-07591 5C 


BREMEN UNIV. (GERMANY, F.R.). 

FACHBEREICH 2 - STUDIENGANG 

BIOLOGIE. 
Changes in the Population Dynamics of Gam- 
marus tigrinus Sexton (Crustacea: Amphipoda) 
as Expression of Sublethal Effects by Reciprocal 
Interactions of Temperature and Cadmium En- 
riched Food (Die Veranderung Populationsdyn- 
amischer Parameter bei Gammarus tigrinus 
Sexton (Crustacea: Amphipoda) als Ausdruck 
subletaler Effekte durch die Wechselwirkung 
von Temperatur und Cadmium-Kontaminiertem 
Futter), 
W89-08032 5C 


BRITISH COLUMBIA HYDRO AND POWER 
AUTHORITY, VANCOUVER. 
GEOTECHNICAL DEPT. 
Seismic Cutoff: Slurry Wall and Jet Grouting 
Techniques Bring an Old Dam Up to Seismic 
Standards, 
W89-07674 8A 


BRITISH COLUMBIA UNIV., VANCOUVER. 
Enclosure Experiments to Test Effects of Log 
Storage on a Large Salmonid Producing Lake: 
Water Quality and Zooplankton Density, 
W89-08225 


BRITISH GEOLOGICAL SURVEY, 
KEYWORTH (ENGLAND). 
Technique for Groundwater Quality Monitoring 
Using Resistivity Measurements Made Through 
a Modified Plastic Well-Screen, 
W89-07199 7B 


Borehole Sampling Techniques and Field Analy- 


sis of Groundwater in Landfill Pollution Studies, 
W89-07200 TA 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY 


Leaching Models and Modeling Considerations 
for Solidified Low-level Radioactive Waste 
Forms, 

W89-07236 5B 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. ENVIRONMENTAL CHEMISTRY DIV. 
Mass-Transport Limitation to the Rate of In- 
Cloud Oxidation of SO2: Re-Examination in the 
Light of New Data, 
W89-08044 SB 


BROWNING-FERRIS INDUSTRIES, 
HOUSTON, TX. 
Management of Leachate From Sanitary Land- 
fills, 
W89-07739 5G 


Case Study of Sanitary Landfill Leachate Atten- 
tuation by a Natural Clay-Peat Soil in the Gulf 
Coast Region, 

W89-07741 5G 


BRUNEI UNIV., BANDAR SERI BEGAWAN. 
DEPT. OF MATHEMATICS. 
Flow Through Porous Media From a Pressur- 
ized Spherical Cavity, 
W89-07765 2G 


BUCKNELL UNIV., LEWISBURG, PA. DEPT. 
OF ENVIRONMENTAL SCIENCE. 
Benthic Diatom Distribution in a Pennsylvania 
Stream: Role of pH and Nutrients, 
W89-07618 2H 


BUILDING RESEARCH ESTABLISHMENT, 
WATFORD (ENGLAND). GEOTECHNICS DIV. 
Instrumentation in Groundwater, 
W89-07203 7B 


BUNDESANSTALT FUER 
GEWAESSERKUNDE, KOBLENZ (GERMANY, 
F.R.). 
Combination of Thin-Layer Chromatography 
and Infrared Spectroscopy in the Analysis of 
Water, Waste Water and Sludge: An Introduc- 
tion (Kombination Dunnschicht-Chromatogra- 
phie/IR-Spektroskopie bei der Analyse von 
Wasser, Abwasser, Schlamm und Abfall: Eine 
Einfuhrung), 
W89-07455 5A 


BUREAU OF INDIAN AFFAIRS, 
ALBUQUERQUE, NM. ALBUQUERQUE 
AREA OFFICE. 
Southwestern Indian Water Resources Manage- 
ment: Issues and Strategies for Assuring Clean 
Water, 
W89-07138 6E 


BUREAU OF METEOROLOGY, MELBOURNE 
(AUSTRALIA). RESEARCH CENTRE. 
Island Thunderstorm Experiment (ITEX): A 
Study of Tropical Thunderstorms in the Mari- 
time Continent, 
W89-08000 2B 


BUREAU OF RECLAMATION, DENVER, CO. 
Bureau of Reclamation’s High Plains States 
Groundwater Recharge Demonstration Pro- 
gram, 

W89-07128 4B 


Trace Metal Lability at Multiple Time Restraints 
Using a Controlled Flow Rate Chelex Column 
Technique, 

W89-07401 SA 


BUREAU OF RECLAMATION, DENVER, CO. 

DIV. OF PLANNING TECHNICAL SERVICES. 
Assessing the Threat to Life from Dam Failure, 
W89-07562 4A 


BUREAU OF RECLAMATION, DENVER, CO. 
ENGINEERING AND RESEARCH CENTER. 
Analysis of Foundation Settlements at Ridgway 


Dam, 
W89-07939 8D 


BUREAU OF RECLAMATION, DENVER, CO. 
GEOTECHNICAL ENGINEERING AND 
GEOLOGY DIV. 

Use of a Geomembrane in Heightening the Pac- 

tola Dam, 

W89-07747 8A 


BUTLER UNIV., INDIANAPOLIS, IN. 
HOLCOMB RESEARCH INST. 
Remedial Actions under Variability of Hydrau- 
lic Conductivity, 
W89-08128 5G 


CALIFORNIA DEPT. OF FOOD AND 
AGRICULTURE, SACRAMENTO. 
Dissipation of Bentazon in Flooded Rice Fields, 
W89-07990 5B 
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CALIFORNIA INST. OF TECH., PASADENA. W.M. KECK ENGINEERING LAB. OF 


CALIFORNIA INST. OF TECH., PASADENA. 
W.M. KECK ENGINEERING LAB. OF 
HYDRAULICS AND WATER RESOURCES. 
Mechanistic Study of the Photocatalytic De- 
composition of Organic Compounds on Semi- 
conductor Particles, 
W89-07334 5D 


CALIFORNIA INST. OF TECH., PASADENA. 
W.M. KECK LAB. OF ENVIRONMENTAL 
ENGINEERING SCIENCE. 

Aldehyde-Bisulfite Adducts: Thermodynamics 

and Kinetics, 

W89-07347 2B 


Metal-Bisulfite Complexes: Thermodynamics 
and Kinetics, 
W89-07348 2B 


Catalytic Autoxidation of Mercaptans in Aque- 
ous Solution, 
W89-07350 2K 


CALIFORNIA STATE DEPT. OF WATER 
RESOURCES, SACRAMENTO. 
Network Flow Algorithm Applied to California 
Aqueduct Simulation, 
W89-08163 8A 


CALIFORNIA STATE UNIV., LONG BEACH. 
MOLECULAR ECOLOGY INST. 
Relationships between Metal Speciation and 
Metal Accumulation and Subcellular Distribu- 
tions in Polychaetes, 
W89-07337 5B 


CALIFORNIA STATE WATER RESOURCES 
CONTROL BOARD, SACRAMENTO. DIV. OF 
WATER RIGHTS. 

Regulation of Agricultural Drainage to San Joa- 

quin River, 

W89-07792 5G 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
CIVIL ENGINEERING. 

Hazardous Waste Containment, 

W89-07192 SE 


Mean Flow Circulation Equations for Shoaling 
and Breaking Waves, 
W89-07802 2L 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Selenium in Arid and Semiarid Soils, 
W89-07793 5B 


Vapor Transport During Solution Displacement 
in Soils, 
W89-07803 2G 


Effects of Salinity and Moisture Gradients on 
Nitrogen Uptake by Sorghum and Wheat, 
W89-07804 3C 


CALIFORNIA UNIV., DAVIS. DIV. OF 
ENVIRONMENTAL STUDIES. 
Primary Productivity, Nutrients, and Transpar- 
ency During the Early Onset of Eutrophication 
in Ultra-Oligotrophic Lake Tahoe, California- 
Nevada, 
W89-07784 2H 


Land-Use and Water Quality in Tributary 
Streams of Lake Tahoe, California-Nevada, 
W89-07987 4C 


CALIFORNIA UNIV., IRVINE. 
Microbial Adaptations to Water Distribution 
Systems, 
W89-07405 SF 


CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF ENGINEERING. 
Effects of Dissolved Oxygen Probe Lag on 
Oxygen Transfer Parameter Estimation, 
W89-07486 7B 
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CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF ENVIRONMENTAL SCIENCE AND 
ENGINEERING. 
Application of Closed Loop Stripping Analysis 
for the Determination of Ozone By-products 
from Natural Water, 
W89-07364 5F 


CALIFORNIA UNIV., SAN FRANCISCO. 
DEPT. OF PHARMACY. 
Optimal Pollution Control Strategies in the Pres- 
ence of Interacting Toxicants, 
W89-07500 5G 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Field Study Comparing Growth and Viability of 
a Population of Phototrophic Bacteria, 
W89-08060 2H 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF MECHANICAL AND 
ENVIRONMENTAL ENGINEERING. 
Aggregation and Disaggregation 
Grained Lake Sediments, 
W89-07449 2J 
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CANTERBURY UNIV., CHRISTCHURCH 
(NEW ZEALAND). DEPT. OF ZOOLOGY. 
Faunal and Chemical Characteristics of Some 
Stewart Island Streams, 
W89-07459 2H 


Ecological Role of Bryophytes in High Alpine 
Streams of New Zealand, 
W89-08 196 2H 


Stone Surface Organic Layers in Naturally Acid 
and Alkaline Streams in South Westland, New 
Zealand, 

W89-08197 2H 


Invertebrate Drift in Three Flood-prone 
Streams in South Westland, New Zealand, 
W89-08198 2H 


Ecology of Small Streams on the West Coast of 
the South Island, New Zealand, 
W89-08199 2H 


Drift Distance, Periodicity and Frequency of 
Benthic Invertebrates in a Cave Stream, 
W89-08203 2H 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF CIVIL ENGINEERING. 
Mixed Weak Acid/Base Systems: Part 1--Mix- 
ture Characterisation, 
W89-07924 5D 


CARIBBEAN RESEARCH INST., ST. 
THOMAS, VI. ENVIRONMENTAL 
RESEARCH CENTER. 

Occurrence of Legionella Species in Tropical 

Rain Water Cisterns, 

W89-08 137 SA 


CASE WESTERN RESERVE UNIV., 
CLEVELAND, OH. DEPT. OF SYSTEMS 
ENGINEERING. 
Is Optimization Optimistically Biased, 
W89-07752 6A 


Impact Evaluation Procedures: Theory, Prac- 
tice, and Needs, 
W89-08066 6E 


CAWTHRON INST., NELSON (NEW 
ZEALAND). 
Nutrients, and Microplankton Biomass off the 
New Zealand South Island Northwest Coast, 
January 1982, 
W89-07610 2L 


CENTER FOR INFECTIOUS DISEASES, 
ATLANTA, GA. DIV. OF BACTERIAL 
DISEASES. 
Viability of Legionella pneumophila in Chlorine- 
free Water at Elevated Temperatures, 
W89-07435 5F 


Intracellular Multiplication of Legionella pneu- 
mophila in Amoebae Isolated from Hospital Hot 
Water Tanks, 

W89-07436 SF 


Prevalence of Nontuberculous Mycobacteria in 
Water Supplies of Hemodialysis Centers, 
W89-08038 SF 


CENTRAL ELECTRICITY GENERATING 
BOARD, FAWLEY (ENGLAND). MARINE 
BIOLOGICAL UNIT. 

Ichthyoplankton Entrainment, 

W89-08097 6G 


Fish Impingement at Estuarine Power Stations 
and Its Significance to Commercial Fishing, 
W89-08098 


Review of Information Relating to Fish Passage 
through Turbines: Implications to Tidal Power 
Schemes, 

W89-08099 6G 


CENTRAL ELECTRICITY GENERATING 
BOARD, LEATHERHEAD (ENGLAND). 
CENTRAL ELECTRICITY RESEARCH LABS. 
Modelling Assessment of North Sea Dimethyl 
Sulphide Emission as a Source of Background 
Sulphate over Scandinavia, 
W89-07306 5B 


Capped Water Intakes in a Stratified Crossflow, 
W89-07477 8B 


CENTRAL FLORIDA RESEARCH AND 
EDUCATION CENTER, SANFORD, FL. 
Field Studies on the Impact of a New Benzoyl- 
phenylurea Insect Growth Regulator (UC- 
84572) on Selected Aquatic Nontarget Inverte- 
brates, 
W89-07684 5C 


CENTRAL RESEARCH INST. OF ELECTRIC 
POWER INDUSTRY, CHIBA (JAPAN). 
GROUND WATER HYDRAULICS SECTION. 
Mobile and Immobile Plutonium in a Ground- 
water Environment, 
W89-07636 5B 


CENTRE DE RECHERCHE LYONNAISE DES 
EAUX - DEGREMONT, LE PECQ (FRANCE). 
Formation of Aromatic Polymers during the 
Ozonation of Waters Containing Phenolic Com- 
pounds, 
W89-07365 SF 


CENTRE FOR WATER RESOURCES 
DEVELOPMENT AND MANAGEMENT, 
CALICUT (INDIA). GROUND WATER DIV. 
Subsurface Water in River Beds as Source of 
Rural Water Supply Schemes, 
W89-08 166 2E 


CENTRE FOR WATER RESOURCES 
DEVELOPMENT AND MANAGEMENT, 
KUNNAMANGALAM (INDIA). WATER 
QUALITY AND ENVIRONMENT DIV. 
Atomic Absorption Spectrometric Determina- 
tion of Traces of Manganese in Natural Waters 
and Wastewaters After Extractive Separation of 
its Ternary Complex with Nicotinohydroxamic 
Acid and Trioctylmethylammonium Cation, 
W89-08 142 5A 





CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, MARSEILLE (FRANCE). 
LAB. DE PALYNOLOGIE. 
Sedimentology, Pollen, Spores and Diatoms of a 
148 m Deep Miocene Drill Hole from Oku Lake, 
East Central Nigeria, 
W89-07470 2 


CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, TOULOUSE (FRANCE). 
CENTRE D’ECOLOGIE DES RESSOURCES 
RENOUVELABLES. 

Topographic Influence on Carbon and Nitrogen 

Dynamics in Riverine Woods, 

W89-08155 2G 


CENTRO DE INVESTIGACIONES 
REGIONALES DE SAN JUAN, SANTA FE 
(ARGENTINA). 
Influence of General Circulation Patterns on 
Humid and Dry Years in the Cuyo Andean 
Region of Argentina, 
W89-08 132 2A 


CESKE VYSOKE UCENI TECHNICKE V 
PRAZE. DEPT. OF DRAINAGE AND 
IRRIGATION. 
Changes of Steady-State Infiltration Rates in 
Recurrent Ponding Infiltration Experiments, 
W89-08 109 2G 


CESKE VYSOKE UCENI TECHNICKE V 
PRAZE. DEPT. OF NUCLEAR CHEMISTRY. 
Effect of pH, Humus Concentration and Molec- 
ular Weight on Conditional Stability Constants 
of Cadmium, 
W89-07492 5B 


CH2M HILL, EMERYVILLE, C. 
Computer Modeling for Water Quality Planning: 
A Case Study, 
W89-07487 5G 


CHALMERS UNIV. OF TECHNOLOGY, 

GOETEBORG (SWEDEN). DEPT. OF 

ANALYTICAL AND MARINE CHEMISTRY. 
Framvaren - A Man-made Sulfide Producer, 
W89-07258 5B 


CHANGSHA INST. OF TECH. (CHINA). 
DEPT. OF APPLIED CHEMISTRY. 
Enzymatic Method for the Estimation of Residu- 
al Organophosphorus Compounds in Water 
After Treatment with Chlorine-Containing Oxi- 


dant, 
W89-07949 SA 


CHESAPEAKE BAY FOUNDATION, INC., 
RICHMOND, VA. 
Land Use Regulation by the Virginia Marine 
Resources Commission: The Virginia Wetlands 
- and Coastal Primary Sand Dune Protection 


Act, 
W89-07428 6E 


CHEVRON OIL FIELD RESEARCH CO., LA 
HABRA, CA, 
Fluid Pressures in Deforming Porous “a 
W89-07757 


CHIBA PREFECTURAL LAB. OF WATER 
POLLUTION (JAPAN). 
Molecular Weight Distribution of Organic Phos- 
phorus in Lake Sediments, 
W89-07732 2H 


CIBA-GEIGY A.G., BASEL (SWITZERLAND). 
CENTRAL ANALYTICAL DEPT. 
Enzymatic Determination of Dimethylforma- 
mide in Wastewater Using Flow Injection Anal- 


ysis, 
W39-08144 SA 


CINCINNATI UNIV. MEDICAL CENTER, OH. 
DEPT. OF ENVIRONMENTAL HEALTH. 
Role of Granular Activated Carbon in the Re- 
duction of Biohazards in Drinking Water, 
W89-07406 5F 
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CINCINNATI UNIV., OH. DEPT. OF CIVIL 

AND ENVIRONMENTAL ENGINEERING. 
Potentiation of the Virucidal Effectiveness of 
Free Chlorine by Substances in Drinking Water, 
W89-07860 5F 


CINCINNATI UNIV., OH. EPA TEST AND 
EVALUATION FACILITY. 
Effect of Ammonia on Methane Fermentation 


Processes, 
W89-07482 5D 


CIVEROLO, HANSEN AND WOLF, 

ALBUQ UE, NM. 
Effects of the Clean Water Act on Indian —_ 
W89-07136 


Survey of New Mexico Law Regarding Interre- 
lationship of Water Quantity Rights and Water 


6E 


CLARKSON UNIV., POTSDAM, NY. DEPT. 
OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Effect of Fluoride on Nitrification of a Concen- 
trated Industrial Waste, 
W89-08064 5D 


CLAYTON COUNTY WATER AUTHORITY, 
MORROW, GA. 
Closing the Water and Sludge Loop, 
W89-07944 


CLEMSON UNIV., SC. DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 

Enhanced Mobility of Waste Derived Metals in 
Column Studies of Groundwater Transport, 
W89-07240 5B 


Aqueous Solubility and Henry’s Law Constant 
Data for PCB Congeners for Evaluation of 
Quantitative Structure-Property Relationships 
(QSPRs), 

W89-07251 5B 


Modeling Data from Time Resolved Leaching 
Tests, 
W89-07288 5B 


Desorption of Selected Polycyclic Aromatic 
Hydrocarbons in Coal Fines and Coal-contami- 
nated Sediments, 

W89-07289 5B 


CLERMONT-FERRAND-2 UNIV., AUBIERE 
(FRANCE) 


Potential for Elucidating Sulfate and Acidity 
Production in Clouds Using a Mesoscale Model 
with Quasi-Spectral Microphysics, 

W89-07666 5B 
CLERMONT-FERRAND-2 UNIV., AUBIERE 
(FRANCE). LAB. DE ZOOLOGIE. 

Adenine Nucleotides and Phytoplanktonic Pri- 

mary Production in Two Lakes in France (Nu- 

cleotides Adenyliques et Assimilation Photo- 
synthetique du Phytoplancton dans deux lacs du 

Massif Central Francais), 

W89-08031 2H 


CLIFTON AND ASSOCIATES, SEATTLE, WA. 
Optimal Governing of High-Head Turbines, 
W29-07452 


CLYDE RIVER PURIFICATION BOARD, 
EAST KILBRIDE (SCOTLAND). 
Oxygen Requirements of a Polluted Estuary for 
the Establishment of a Migratory Salmon, Salmo 
salar L., Population, 
W89-08093 2L 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, NH. 
Dynamic Ice Breakup Control for the Connecti- 
cut River near Windsor, Vermont, 
W89-07627 4A 


COLLEGE OF NEW ROCHELLE, NY. 
SCHOOL OF ARTS AND SCIENCES. 
Water Resource Management: Changing Per- 
ceptions of Resource Ownership in the United 
States, 


W89-08205 6E 


COLLEGIO UNIVERSITARIO DE ALAVA, 
SPAIN. 
and Acid Rain in Spanish Basque Country, 
W89-08052 5B 


COLORADO COOPERATIVE FISH AND 
WILDLIFE RESEARCH UNIT, FORT 
COLLINS, CO. 

Grass Carp Stocking Model for Coldwater 
Lakes, 


W89-07421 81 


COLORADO DIV. OF WILDLIFE, FORT 
COLLINS. 
Effects of Chemical Equilibria and Kinetics on 
the Bioavailability and Toxicity of Cadmium to 
Rainbow Trout, 
W89-07358 5A 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CHEMISTRY. 
Cadmium Speciation in Natural Waters and 
Their Effect on Rainbow Trout, 
W89-07357 5c 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Resistance to Flow Over Riprap in Steep Chan- 
nels, 
W89-07549 8B 


t and Testing of a Multivariate, Sea- 
sonal ARMA(1,1) Model, 
W89-08123 2E 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF MICROBIOLOGY. 
Isolation of Vibrio cholerae from Aquatic Birds 
in Colorado and Utah, 
W89-08061 5B 


COLORADO UNIV. AT BOULDER. DEPT. OF 
ENVIRONMENTAL, POPULATION, AND 
ORGANISMIC BIOLOGY. 

Phytoplankton Nutrient Limitation in Colorado 

Mountain Lakes, 

W89-07913 2H 


COLORADO UNIV. AT DENVER. CENTER 
FOR ENVIRONMENTAL SCIENCES. 


Dynamics of Sulfur Exchange at the Air/Forest 
In- 


Determination of the Bioavailable Fraction of 
Heavy Metals in Water, 
W89-07335 5A 


COMMONWEALTH SCIENTIFIC AND 

INDUSTRIAL RESEARCH ORGANIZATION, 

TOWNSVILLE (AUSTRALIA). DIV. OF SOILS. 
Influence of Scale of Measurement on the Spa- 
tial and Temporal Variability of the Philip Infil- 
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COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION, WEMBLEY 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
WEMBLEY (AUSTRALIA). DIV. OF WATER 
RESOURCES. 
Relationship between Pore Water Velocity and 
Longitudinal Dispersivity of Ci(-), Br(-), and 
D20 in Soils, 
W89-08119 2F 


COMPAGNIE GENERALE DES EAUX, PARIS 
(FRANCE). WATER TREATMENT DEPT. 
Developing a Sand-GAC Filter to Achieve 
High-Rate Biological Filtration, 
W89-08077 SF 


CONNECTICUT UNIV., GROTON. MARINE 
SCIENCES INST. 
Mercury in Surface Waters of the Open Ocean, 
W89-07507 5B 


CONSEJO SUPERIOR DE 
INVESTIGACIONES CIENTIFICAS, MADRID 
(SPAIN). INST. DE QUIMICA ORGANICA 
GENERAL. 

Organochlorine Contamination in Water of the 

Donana National Park, 

W89-07638 5B 


COPENHAGEN UNIV. (DENMARK). INST. OF 
GEOGRAPHY. 
Application of Satellite Data to Monitoring 
Snow Cover and Runoff in Greenland, 
W89-07625 2C 


COPENHAGEN UNIV., HILLEROED 
(DENMARK). DET FERSKVANDS- 
BIOLOGISKE LAB. 
Abundance and Distribution of Oligochaeta in 
the Exposed Littoral Zone of Lake Esrom, Den- 
mark, 
W89-07538 2H 


Three Years’ Study of Life Cycle, Population 
Dynamics and Production of Asellus aquaticus 
L. in a Macrophyte-Rich Stream, 

W89-07850 2H 


CORDOBA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Simultaneous Determination of Phenolic Com- 
pounds in Water by Normal and Derivative 
Flow Injection/Cyclic Voltammetry, 
W89-07734 SA 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
AGRONOMY. 
Simulating the Fate of a Volatile Pesticide in 
Unsaturated Soil: A Case Study with DBCP, 
W89-07986 5B 


Effect of Inorganic Nutrients on the Acclima- 
tion Period Preceeding Mineralization of Organ- 
ic Chemicals in Lake Water, 

W89-08040 5B 


CORNELL UNIV., ITHACA, NY. SECTION OF 
ECOLOGY AND SYSTEMATICS. 
Interannual Variation in Seasonal Predation: Its 
origin and Ecological Importance, 
W89-07780 2H 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Western Lake Survey Phase I: Characteristics of 
Lakes in the Western United States. Volume I: 
Population Descriptions and Physico-Chemical 
Relationships, 
W89-07165 2H 


COUNCIL FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH, PRETORIA 
(SOUTH AFRICA). DIV. OF WATER 
TECHNOLOGY. 

Effect of Substrates Enriched with Protein on 

Biological Phosphate Removal, 

W89-07925 5D 
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Ethanol Extraction Requirement for Purification 
of Protein Labeled with (H3)Leucine in Aquatic 
Bacterial Production Studies, 

W89-08042 7B 


DAMES AND MOORE INTERNATIONAL, 
TWICKENHAM (ENGLAND). 
Effects and Consequences of Groundwater Ab- 
straction on Foundations at Drax Power Station, 
North Yorkshire, 
'W89-07183 2F 


DAMES AND MOORE, RIYADH (SAUDI 
ARABIA). 
Unique Flood Event in an Arid Zone, 
W89-07931 


DANISH BILHARZIASIS LAB., 
CHARLOTTENLUND. 
Distribution of Freshwater Snails in Irrigation 
Schemes in the Sudan, 
W89-07601 6G 


DEBO AND ASSOCIATES, INC., ATLANTA, 
GA. 
Detention Storage: Its Design and Use, 
W89-07457 4A 


Hydrologic Calibration: The Forgotton Aspect 
of Drainage Design, 
W89-07866 4C 


DELAWARE STATE DEPT. OF NATURAL 
RESOURCES AND ENVIRONMENTAL 
CONTROL, DOVER. 

Ground Water Management Zone--An Alterna- 

tive to Costly Remediation, 

W89-07573 5G 


DELAWARE UNIV., NEWARK. COLL. OF 
MARINE STUDIES. 
Chemistry of Metals in Anaerobically Treated 
Sludges, 
W89-07634 SE 


DELAWARE UNIV., NEWARK. 
ENVIRONMENTAL ENGINEERING LAB. 

Anodic Dissolution of Lead Sulfide Single Crys- 

tal in Simple Electrolyte Solutions, 

W89-07250 7B 
DEPARTMENT OF AGRICULTURE FOR 
NORTHERN IRELAND, COLERAINE. 
FISHERIES RESEARCH LAB. 

Phytoplankton Production Cycle in Belfast 


Lough, 
W89-07620 2L 


DEPARTMENT OF FISHERIES AND 
FORESTRY, CASTLEKNOCK (IRELAND). 
FISHERIES RESEARCH CENTRE. 

Interactions of Roach and Bream in an Irish 

Reservoir, 

W89-07535 2H 


DEPARTMENT OF FISHERIES AND 
OCEANS, NANAIMO (BRITISH COLUMBIA). 
PACIFIC BIOLOGICAL STATION, 
Impacts on Drifting Invertebrates of Stream 
Flow Changes Occurring in the Afternoon and 
Morning, 
W89-08200 2H 


DEPARTMENT OF FISHERIES AND 
OCEANS, VANCOUVER (BRITISH 
COLUMBIA). WEST VANCOUVER LAB. 
Response of Anabaena and Synechococcus to 
Manipulation of Nitrogen:Phosphorus Ratios in 
a Lake Fertilization Experiment, 
W89-07786 2H 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Determination of Trace Volatile Organic Com- 
pounds in Fish Tissues by Gas Chromatography, 
W89-08054 5A 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, AUCKLAND (NEW 
ZEALAND). CHEMISTRY DIV. 
Trace Metal Levels in Fish from the Manukau 
Harbour, Auckland, New Zealand, Related to a 
Water Pollution Incident, 
W89-07612 5c 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, CHRISTCHURCH 
(NEW ZEALAND). DIV. OF WATER 
SCIENCES. 

Artificial Substrate Exposure Times for Periphy- 

ton Biomass Estimates in Rivers, 

W89-07608 7B 


DEPARTMENT OF SCIENTIFIC AND 

INDUSTRIAL RESEARCH, HAMILTON (NEW 

ZEALAND). DIV. OF WATER SCIENCES. 
Mixing Depths in New Zealand Lakes, 
W89-07609 2H 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, HAMILTON (NEW 
ZEALAND). WATER QUALITY CENTRE. 
Oxygen Uptake Kinetics and Microbial Biomass 
of River Sewage Fungus Biofilms, 
W89-07490 5E 


River Oxygen Uptake and Respiratory Decay of 
Sewage Fungus Biofilms, 
W89-07491 SE 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, WELLINGTON 
(NEW ZEALAND). DIV. OF WATER 
SCIENCES. 

Heavy Metal Pollution in Manukau and Waite- 

mata Harbours, New Zealand, 

W89-07611 5B 


DEPARTMENT OF THE INTERIOR, 
WASHINGTON, DC. 
Irrigation-Induced Contamination: How Real a 
Problem, 
W89-07790 5B 


DIRECCAO-GERAL DA QUALIDADE DO 
AMBIENTE, LISBON (PORTUGAL). 
Arsenic Speciation in the Tagus Estuary, 
W89-07829 SA 


DREXEL UNIV., PHILADELPHIA, PA. DEPT. 
OF BIOSCIENCE AND BIOTECHNOLOGY. 
Occurrence and Significance of Fungi in Drink- 
ing Water, 
W89-07385 pl 


DU PONT DE NEMOURS (E.I.) AND CO., 
AIKEN, SC. SAVANNAH RIVER LAB. 
Cold-Shock Resistance to Largemouth Bass, 
Bluegill, and Channel Catfish, 
W89-07547 6G 


DUFRESNE-HENRY, INC., WESTFORD, MA. 
Re-emergence of the Wellfield, 
W89-07701 4B 


EAST CAROLINA UNIV., GREENVILLE, NC. 
DEPT. OF ENVIRONMENTAL HEALTH. 
Acute Toxicity of the Pesticide Diazinon to the 
Freshwater Snail Gillia altilis, 
W89-08014 Se 


ECOLE POLYTECHNIQUE FEDERALE DE 

LAUSANNE (SWITZERLAND). DEPT. DE 

GENIE RURAL ET GEOMETRE. 
Transitional Flow in Channel Junctions, 
W89-07478 





ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. RESOURCES AND 
TECHNOLOGY DIV. 
Use of Water Resource Information: 
Second National Water Assessment, 
W89-07545 TA 


The 


ECOVA CORP., REDMOND, WA. 
Isolation and Characterization of a Pentachloro- 
phenol Degrading Microbial Consortium, 
W89-07374 5D 


EDINBURGH UNIV. (SCOTLAND). DEPT. OF 
FORESTRY AND NATURAL RESOURCES. 
Measuring Talling’s ‘Element of Chance in Pond 
Populations’, 
W89-07920 2H 


EDINBURGH UNIV. (SCOTLAND). DEPT. OF 
GEOPHYSICS. 
Palaeomagnetic and 210Pb Estimates of Sedi- 
mentation in Lake Turkana, East Africa, 
W89-07469 2J 


EHIME UNIV., MATSUYAMA (JAPAN). 
DEPT. OF ENVIRONMENT CONSERVATION. 
Persistency of Highly Toxic Coplanar PCBs in 
Aquatic Ecosystems: Uptake and Release Kinet- 
ics of Coplanar PCBs in Green-lipped Mussels 
(Perna viridis Linnaeus), 
W89-07672 5B 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 

Biodegradation of Substituted 2-Nitrophenols by 

Pseudomonas putida B2, 

W89-07287 5B 


Biogeochemical Cycle of Dimethylsulfide in a 
Stratified Coastal Salt Pond, 
W89-07329 2H 


EIDGENOESSISCHE TECHNISCHE 

Hi ZURICH (SWITZERLAND). 

ATMOSPHERIC PHYSICS LAB. 
Aerosol and Hydrometeor Concentrations and 
Their Chemical Composition during Winter Pre- 
cipitation Along a Mountain Slope: II. Enhance- 
ment of Below-Cloud Scavenging in a Stably 
Stratified Atmosphere, 
W89-08048 5B 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
INST. OF AQUATIC SCIENCES. 

Contribution of Bacteria to Release and Fixation 

of Phosphorus in Lake Sediments, 

W89-07824 2H 


ELECTRICITE DE FRANCE, CHATOU. 
DIRECTION DES ETUDES ET 
RECHERCHES. 

Bryozoans in the Cooling Water Circuits of a 

Power Plant, 

W89-08219 8C 


ENGINEERING ENTERPRISES, INC., LONG 
BEACH, CA. 
Volume Determination and Recoverability of 
Free Hydrocarbon, 
W89-07579 5G 


Practical Approach to Shallow Petroleum Hy- 
drocarbon Recovery, 
W89-07581 5G 


ENGINEERING-SCIENCE, INC., PASADENA, 
CA. 
Environmental Consequences of Municipal Solid 
Waste Disposal Practices, 
W89-07738 SE 
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FACULTES UNIVERSITAIRES NOTRE-DAME DE LA PAIX, NAMUR (BELGIUM). DEPT. OF 


ENVIRONMENTAL DEFENSE FUND, NEW 
YORK. 
Wetland Preservation and Restoration: Chang- 
ing Federal Priorities, 
W89-07424 6E 


ENVIRONMENTAL HEALTH 
DIRECTORATE, OTTAWA (ONTARIO). 
INORGANIC CHEMISTRY SECTION. 
Aluminum Levels in Sub-surface Drinking 
Water Supplies and the Extent of Acidic Depo- 
sition, 
W89-07299 5B 


ENVIRONMENTAL LAW INST., 
WASHINGTON, DC. 
State Water Quality Certification and Wetland 
Protection: A Call to Awaken the Sleeping 
Giant, 
W89-07427 6E 


ENVIRONMENTAL MONITORING AND 
SERVICES, INC., CAMARILLO, CA. 
pH Stability of Precipitation Samples, 
W89-07283 


ENVIRONMENTAL MONITORING AND 
SUPPORT LAB.-CINCINNATI, OH. 
Analysis of Chlorinated By-products in Drink- 
ing Water, 
W89-07324 SA 


ENVIRONMENTAL MONITORING AND 
SUPPORT LAB.-CINCINNATI, OH. 
VIROLOGY SECTION. 
Isolation of Enterovirus and Reovirus from 
Sewage and Treated Effluents in Selected 
Puerto Rican Communities, 
W89-07864 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. 
Treatment of Seasonal Pesticides in Surface 
Waters, 
W89-07691 5D 


Field Experience With Point-of-Use Treatment 
Systems for Arsenic Removal, 
W89-07998 SF 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 
Cost Estimates for GAC Treatment Systems, 
W89-07690 SF 


Analysis of Inactivation of Giardia lamblia by 
Chlorine, 
W89-07810 5F 


Identifying Vulnerable Surface Water Utilities, 
W89-07994 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. HAZARDOUS WASTE 
ENGINEERING RESEARCH LAB. 
Field Validation of the KPEG Process to De- 
stroy PCBs, PCDDs, and PCDFs in Contami- 
nated Waste, 
W89-07321 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. OFFICE OF RESEARCH 
AND DEVELOPMENT. 
Municipal Wastewater Sludge: The Potential 
Public Health Impacts of Common Pathogens, 
W89-07746 SC 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. RISK REDUCTION 
ENGINEERING LAB. 

Use of Flexible Membranes in Protection of 

Groundwater, 

W89-07740 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. WATER ENGINEERING 
RESEARCH LAB. 
Electrolytic Respirometry Biodegradation Ap- 
proach to Evaluate the Bioactivity of Microbial 
Consortia and Biocatalytic Commercial Prod- 
ucts Used for Substrate Oxidation, 
W89-07267 5D 


Use of Inactivation Rate Data for Establishing 
Drinking Water Disinfection Requirements for 
Giardia Cyst Control, 

W89-07386 SF 


ENVIRONMENTAL PROTECTION AGENCY, 
DALLAS, TX. WATER MANAGEMENT DIV. 
Federal Ground Water Quality Protection Pro- 


grams, 
W89-07122 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
GULF BREEZE, FL. GULF BREEZE 
ENVIRONMENTAL RESEARCH LAB. 
Impact of Pollutants on Plant and Animal Com- 
munities of the Gulf of Mexico: Ecotoxicologi- 
cal Assessment Techniques, 
W89-07252 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC, INTEGRATED PEST 
MANAGEMENT UNIT. 

Information Management System for IPM Alter- 

natives to Pesticides, 

W89-07310 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC, OFFICE OF MARINE 
AND ESTUARINE PROTECTION. 
Tampa Harbor Project: A Major Monitoring 
Success, 
W89-07843 4c 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF TOXIC 
SUBSTANCES. 
Uses, Health Effects, and Environmental Con- 
cerns Regarding Aluminum Compounds Intro- 
duced onto the U.S. Market from 1977 to 
Present, 
W89-07314 5C 


ENVIRONMENTAL PROTECTION SERVICE, 
BURLINGTON (ONTARIO). WASTE WATER 
TECHNOLOGY CENTRE. 
Eight Scenarios for Evaluating Long Term Lea- 
chability of Cement-based Waste Forms, 
W89-07292 SE 


ENVIRONMENTAL RESEARCH LAB., 
ATHENS, GA. 
Anaerobic Degradation of dichlorophenol Iso- 
mers in Freshwater Pond Sediments, 
W89-07372 SB 


ENVIRONMENTAL RESEARCH LAB.- 
DULUTH, MN. 
Effects of Physical and Chemical Parameters of 
Test Water on Acute Toxicity of Copper to 
Larval Fathead Minnows, 
W89-07338 SC 


EPOC WATER, INC., FRESNO, CA. 
Economics of Selenium Removal From Drain- 
age Water, 
W89-07794 5G 


FACULTES UNIVERSITAIRES NOTRE-DAME 
DE LA PAIX, NAMUR (BELGIUM). DEPT. OF 
BIOLOGY. 

Primary Production in the River Meuse (Bel- 

gium), 

W89-08175 $C 
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FENCO ENGINEERS, INC., 2235 SHEPPARD AVENUE EAST, WILLOWDALE, ONTARIO 


FENCO ENGINEERS, INC., 2235 SHEPPARD 
AVENUE EAST, WILLOWDALE, ONTARIO 
MSJ 5A6, CANADA. 

Review of Contractual Options for Large Hydro 

Schemes, 

W89-07750 6A 


FINNISH GAME AND FISHERIES 
RESEARCH INST., HELSINKI. FISHERIES 
DIV. 
Effects of Bleached Kraft Mill Effluent (BK ME) 
on the Schooling Behavior of Vendace (Core- 
gonus albula L.), 
'W89-07590 5C 


FISH AND WILDLIFE SERVICE, 
SACRAMENTO, CA. 
Selenium in Agricultural Drainage: Essential 
Nutrient or Toxic Threat, 
W89-07791 5B 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF OCEANOGRAPHY AND OCEAN 
ENGINEERING. 
Influence of the Mississippi River on Trace 
Metal Distributions in the Gulf of Mexico, 
W89-07278 


FLORIDA INTERNATIONAL UNIV., MIAMI. 
DRINKING WATER RESEARCH CENTER. 
Abiotic Transformation of Halogenated Organic 


Chemicals during Water Treatment, 
W89-07341 5F 


FLORIDA MUSEUM OF NATURAL 
HISTORY, GAINESVILLE. 
Estimation of Downward Leakage from Florida 


Lakes, 
W89-07783 2F 


FLORIDA STATE UNIV., TALLAHASSEE. 
DEPT. OF OCEANOGRAPHY. 
Effects of the Water-Soluble Fractions of No. 2 
Fuel Oil on the Cytokinesis of the Quahog Clam 
(Mercenaria mercenaria), 
W89-07677 5C 


Consequences of Thymidine Catabolism for Es- 
timates of Bacterial Production: An Example 
From a Coastal Marine Sediment, 

W89-07825 2L 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 

Abiotic Formation and Degradation of 1,1-Dich- 

loroethane, 

W89-07340 5B 


Technology, Society, and Water Management, 
W89-08070 6E 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD SCIENCE AND HUMAN NUTRITION. 
Ethylene Dibromide (EDB) Transformation in 
Abiotic-Reducing Aqueous Solutions in the 
Presence of Hydrogen Sulfide, 
W89-07286 5B 


FORAKY LTD., NOTTINGHAM (ENGLAND). 
Some Aspects of Groundwater Control by the 
Ground Freezing and Grouting Methods, 
W89-07224 8A 


FORD MOTOR CO., DEARBORN, MI. 
RESEARCH STAFF. 
Contaminated Industrial Metal-working Fluids 
as a Source of Acinetobacter and Pseudomonas 
Species Capable of Copious Growth on Naph- 
thenic and Paraffinic Petroleum Oils, 
W89-07393 5D 


FOREST PEST MANAGEMENT INST., SAULT 
SAINTE MARIE (ONTARIO). 
Drift Responses of Stream Invertebrates to 
Aerial Applications of Glyphosate, 
W89-08016 sc 
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FORTH RIVER PURIFICATION BOARD, 
QUEENSFERRY (SCOTLAND). TIDAL 
WATERS LAB. 

Role of Fish Studies in Estuarine Pollution As- 

sessment, 

W89-08092 5A 


FOURAH BAY COLL., FREETOWN (SIERRA 
LEONE). DEPT. OF BOTANY. 
Seasonal Variations in Some Physical and 
Chemical Properties of Water from an Undis- 
turbed African Tropical Catchment Area (Guma 
Valley, Sierra Leone), 
W89-07851 2E 


FRANZOY, COREY ENGINEERS AND 
ARCHITECTS, PHOENIX, AZ. 
Don’t Just Preach Preventive Maintenance, 
Practice It, 
W89-07656 SF 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Binding of Aluminum and Protons by Humic 
Substances in Acidic Natural Waters and Soils, 
W89-07295 5B 


In vivo Algal Fluorescence, Spectral Change 
Due to Light Intensity Changes and the Auto- 
matic Characterization of Algae, 


W89-07919 7B 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WAREHAM (ENGLAND). RIVER LAB. 
Effects of Autumnal Weed Cuts in a Lowland 
Stream on Water Levels and Flooding in the 
Following Spring, 
W89-08173 4A 


New Approach to the Biological Surveillance of 
River Quality Using Macroinvertebrates, 
W89-08220 5A 


GDANSK UNIV. (POLAND). DEPT. OF 
PLANT ECOLOGY AND NATURE 
PROTECTION. 
Ecology of Lobelia dortmanna L.: I. The Plas- 
ticity of Individuals Within a Constant Depth 
Interval in Oligotrophic Lakes, 
W89-07509 2H 


Ecology of Lobelia dortmanna L.: II. Popula- 
tion Structure and Dynamics Within a Constant 
Depth Interval in Oligotrophic Lakes, 

W89-07510 2H 


Ecology of Lobelia dortmanna L.: III. The Plas- 
ticity of Individuals Along a Gradient of In- 
creasing Depth in Oligotrophic Lakes, 

W89-07511 2H 


GENERAL ENVIRONMENTAL SCIENCE, 
BEACHWOOD, OH. 
Experiences with Liquid Mixed Culture Bacteria 
in the Treatment of Municipal Wastewater, 
W89-07247 


GENEVA UNIV. (SWITZERLAND). DEPT. OF 
MINERALOGY. 
Geochemistry of Cold CO2-Rich Springs of the 
Scuol-Tarasp Region, Lower Engadine, Swiss 
Alps, 
W89-08113 2F 


GENEVA UNIV. (SWITZERLAND). MASS 
SPECTROMETRY CENTER. 
Recovery and Concentration of Suspended 
Solids in the Upper Rhone River by Continuous 
Flow Centrifugation, 
W89-07935 7B 


GENOA UNIV. (ITALY). INST. OF 
HYDRAULICS. 
Hydrodynamic Description of the Erosional De- 
velopment of Drainage Patterns, 
W89-07767 2E 


GEOLOGICAL SURVEY, ALBANY, NY. 
WATER RESOURCES DIV. 
Thickness and Potential Well Yield of the Strati- 
fied Deposits in the Croton River Basin, Putnam 
County, New York, 
W89-07021 71C 


Ground-Water Availability from the Unconsoli- 
dated Deposits of the St. Lawrence River Basin, 
New York, 

W89-07025 TC 


GEOLOGICAL SURVEY, ALBUQUERQUE, 
Evaluation of the Matrix Exponential for Use in 
Ground-Water-Flow and Solute-Transport Sim- 
ulations: Theoretical Framework, 

W89-07120 2F 


GEOLOGICAL SURVEY, ALBUQUERQUE, 
NM. WATER RESOURCES DIV. 
Hydrology and Water-Quality Monitoring Con- 
siderations, Jackpile Uranium Mine, Northwest- 
ern New Mexico, 
W89-06994 5B 


Geohydrology of the Aquifers That may be 
Affected by the Surface Mining of Coal in the 
Fruitland Formation in the San Juan Basin, 
Northwestern New Mexico, 

W89-07007 2F 


Hydrologic Effects of Phreatophyte Control, 
Acme-Artesia Reach of the Pecos River, New 
Mexico, 1967-82, 

W89-07034 3B 


Application of Techniques to Identify Coal- 
Mine and Power-Generation Effects on Surface- 
Water Quality, San Juan River Basin, New 
Mexico and Colorado, 

W89-07106 5A 


GEOLOGICAL SURVEY, ANCHORAGE, AK. 
WATER RESOURCES DIV. 
Trace Metals in Surface Water and Stream Sedi- 
ments of Healy and Lignite Creek Basins, 
Alaska, 
W89-06984 5B 


Water Resources Near Dillingham in the Bristol 
Bay Area, Alaska, 
W89-07029 2H 


Hydrologic Reconnaissance of the Unalakleet 
River Basin, Alaska, 1982-83, 
W89-07114 2A 


GEOLOGICAL SURVEY, ARVADA, CO. 
Fate of Acetone in an Outdoor Model Stream in 
Southern Mississippi, U.S.A., 
W89-08120 5B 


GEOLOGICAL SURVEY, ARVADA, CO. 
WATER RESOURCES DIV. 
Rapid Changes in Dissolved Humic Substances 
in Spirit Lake and South Fork Castle Lake, 
Washington, 
W89-07823 2H 


GEOLOGICAL SURVEY, ATLANTA, GA. 
WATER RESOURCES DIV. 
Nomenclature of Regional Hydrogeologic Units 
of the Southeastern Coastal Plain Aquifer 
System, 
'W89-07056 2F 


Sensitivity Analysis of a Multilayer, Finite-Dif- 
ference Model of the Southeastern Coastal Plain 
Regional Aquifer System: Mississippi, Alabama, 
Georgia, and South Carolina, 

W89-07088 2F 





GEOLOGICAL SURVEY, AUGUSTA, ME. 
WATER RESOURCES DIV. 
Effects of Agricultural Best-Management Prac- 
tices on Total Phosphorus Yields in the Johnson 
Brook and Lovejoy Pond Watersheds, Kenne- 
bec County, Maine, 1980-84, 
W89-07093 5B 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Hydrogeologic Sections of the Edwards Aquifer 
and Its Confining Units in the San Antonio 
Area, Texas, 
W89-07014 2F 


Water Quality of Cedar Creek Reservoir in 
Northeast Texas, 1977 to 1984, 
W89-07062 2H 


Recharge Zone of the Edwards Aquifer Hydro- 
logically Associated with Barton Springs in the 
Austin Area, Texas, 

W89-07097 7C 


Effects of Urbanization on Floods in the Austin 
Metropolitan Area, Texas, 
W89-07103 4C 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Generalized Potentiometric Surfaces of the 
Upper and Lower Jasper and Equivalent 
Aquifers in Louisiana, 1984, 
W89-07027 7C 


Occurrence and Distribution of Volatile Organic 
Compounds Under Different Wind and Sam- 
pling — in the Lower Calcasieu River, 


Louis 
W39.07276 5B 


Distribution and Transport of Minor Elements in 
the Lower Mississippi River, Louisiana, 
W89-07320 5B 


GEOLOGICAL SURVEY, BISMARCK, ND. 
WATER RESOURCES DIV. 
Geohydrologic System and Probable Effects of 
Mining in the Sand Creck-Hanks Lignite Area, 
Western Williams County, North Dakota, 
W89-06990 


Flood Analysis Along the Little Missouri River 
within and Adjacent to Theodore Roosevelt Na- 
tional Park, North Dakota, 

W89-07115 4A 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Hydrogeology and Water Quality of Areas with 
Persistent Ground-Water Contamination Near 
Blackfoot, Bingham County, Idaho, 
W89-07036 5B 


GEOLOGICAL SURVEY, BOSTON, MA. 
WATER RESOURCES DIV. 
Area of Influence and Zone of Contribution to 
Superfund-Site Wells G and H, Woburn, Massa- 


chusetts, 
W89-07086 5B 


Relation of Ground-Water Quality to Housing 
Density, Cape Cod, Massachusetts, 
W89-07118 4C 


GEOLOGICAL SURVEY, CARSON CITY, NV. 
WATER RESOURCES DIV. 
Effect of Erosion-Control Structures on Sedi- 
ment and Nutrient Transport, Edgewood Creek 
Drainage, Lake Tahoe Basin, Nevada, 1981-83, 
W89-07069 2J 


GEOLOGICAL SURVEY, CHARLESTON, WV. 
WATER RESOURCES DIV. 
Techniques for Estimating Flood-Depth Fre- 
quency Relations for Streams in West Virginia, 
W89-07090 7B 
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GEOLOGICAL SURVEY, HURON, SD. WATER RESOURCES Div. 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
WATER RESOURCES DIV. 
Hydrologic Evaluation of Proposed Ground- 
Water Withdrawals in Muleshoe Flat Near 
Wheatland, Southeastern Wyoming, 
W89-06982 4B 


Assessment of Low Flows in Streams in North- 
eastern Wyoming, 
W89-07005 2E 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Hydrology and Its Effects on Distribution of 
Vegetation in Congaree Swamp National Monu- 
ment, South Carolina, 
W89-07011 2H 


Floodflow Characteristics of Filbin Creek for 
Pre- and Post-Construction Conditions, 1986, at 
North Charleston, South Carolina, 

W89-07038 4c 


GEOLOGICAL SURVEY, COLUMBUS, OH. 
WATER RESOURCES DIV. 
Economic Comparison of Two Types of Auto- 
matic Water-Quality Monitors, 
W89-07063 7B 


Groundwater Flow and Water Quality in North- 
eastern Union County, Ohio, 
W89-07076 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Distributions of Halogenated Organic Com- 
pounds in Estuarine Water, Biota, and Sedi- 
ments, 

W89-07304 5B 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Precipitation-Runoff Modeling System: User’s 
Manual, 
W89-06988 2E 


Reconnaissance of Ground-Water Resources in 
the North Fork Gunnison River Basin, South- 
western Colorado, 

W89-06996 4B 


Regional Aquifer-System Analysis Program of 
the U.S. Geological Survey--Bibliography, 1978- 
1986, 

W89-07026 2F 


Description and Testing of Three Moisture Sen- 
sors for Measuring Surface Wetness on Carbon- 
ate Building Stones, 

W89-07045 7B 


Results of External Quality-Assurance Program 
for the National Atmospheric Deposition Pro- 
gram and National Trends Network During 
1985, 

W89-07060 TA 


Effect of Grid Size on Digital Simulation of 
Ground-Water Flow in the Southern High 
Plains of Texas and New Mexico, 

W89-07078 7C 


Simulation of Trickle Irrigation, an Extension to 
the U.S. Geological Survey’s Computer Pro- 
gram VS2D, 

W89-07079 2G 


Methods to Determine Transit Losses for Return 
Flows of Transmountain Water in Fountain 
Creek between Colorado Springs and the Arkan- 
sas River, Colorado, 

W89-07094 2E 


Machine-Readable Files Developed for the High 
Plains Regional Aquifer-System Analysis in 
Parts of Colorado, Kansas, Nebraska, New 
Mexico, Oklahoma, South Dakota, Texas, and 
Wyoming, 

W89-07098 7c 


Data-Management System for Detailed Areal 
Interpretive Data, 
W89-07116 7C 


Evaluation of Sampling Methods Used to Esti- 
mate Irrigation Pumpage in Chase, Dundy, and 
Perkins Counties, Nebraska, 

W89-07117 7B 


HST3D: A Computer Code For Simulation of 
Heat and Solute Transport in Three-Dimension- 
al Ground-Water Flow Systems, 

W89-07119 7C 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Hydrogeology, Chemical Quality, and A vailabil- 
ity of Ground-Water in the Upper Floridan Aq- 
uifer, Albany Area, Georgia, 
W89-07032 2F 


Occurrence and Availability of Ground-Water 
in the Athens Region, Northeastern Georgia, 
W89-07105 4B 


GEOLOGICAL SURVEY, HARRISBURG, PA. 
WATER RESOURCES DIV. 
Water-Quality and Chemical Loads of the Sus- 
quehanna River at Harrisburg, Pennsylvania, 
April 1980 to March 1981, 
W89-06983 5B 


Surface-Water Quality in Pequea Creek Basin, 
Pennsylvania, 1977-79, 
W89-07006 5B 


Comparison of } Methods for Sampling Dissolved 
} gen in a Fr d Carbonate-Rock Aqui- 
fer, 


W89-07583 SA 





GEOLOGICAL SURVEY, HELENA, MT. 

WATER RESOURCES DIV. 
Reconnaissance Investigation of Water Quality, 
Bottom Sediment, and Biota Associated with 
Irrigation Drainage in Bowdoin National Wild- 
life Refuge and Adjacent Areas of the Milk 
River Basin, Northeastern Montana, 1986-87, 
W89-07064 SA 


Reconnaissance Investigation of Water Quality, 
Bottom Sediment, and Biota Associated with 
Irrigation Drainage in the Sun River Area, 
West-Central Montana, 1986-87, 

W89-07065 5B 


Revised Techniques for Estimating Peak Dis- 
charges from Channel Width in Montana, 
W89-07095 4A 


GEOLOGICAL SURVEY, HONOLULU, HI. 
WATER RESOURCES DIV. 
Quality of Storm-Water Runoff, Mililani Town, 
Oahu, Hawaii, 1980-84, 
W89-07017 5B 


Documentation of a Graphical Display Program 
for the Saturated-Unsaturated Transport 
(SUTRA) Finite-Element Simulation Model, 

W89-07066 7C 


Source of Salts in the Waianae Part of the Pearl 
Harbor Aquifer Near Barbers Point Water 
Tunnel, Oahu, Hawaii, 

W89-07067 5B 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Geologic Structure and Altitude of the Top of 
the Minnelusa Formation, Northern Black Hills, 
South Dakota and Wyoming, and Bear Lodge 
Mountains, Wyoming, 
W89-06992 7C 
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ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, HURON, SD. WATER RESOURCES DIV. 


Analysis of Flood-Flow Frequency, Flow Dura- 
tion, and Channel-Forming Flow for the James 
River in South Dakota, 

W89-07057 2E 


Digital Simulation of the Glacial-Aquifer 
System in Sanborn and Parts of Beadle, Miner, 
Hanson, Davison, and Jerauld Counties, South 
Dakota, 

W89-07075 2F 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Effects of Land Use and Surficial Geology on 
Flow and Water Quality of Streams in the Coal 
Mining Region of Southwestern Indiana, Octo- 
ber 1979 Through September 1980, 
W89-06998 4c 


GEOLOGICAL SURVEY, IOWA CITY, IA. 
WATER RESOURCES DIV. 
Hydrology of the Alluvial, Buried Channel, 
Basal Pleistocene, and Dakota Aquifers in West- 
Central Iowa, 
'W89-07002 2F 


Discharge Ratings for Control Gates at Missis- 
sippi River Lock and Dam 14, Le Claire, Iowa, 
W89-07015 8B 


Method for Estimating the Magnitude and Fre- 
quency of Floods at Ungaged Sites on Unregu- 
lated Rural Streams in Iowa, 

'W89-07024 4A 


Discharge Ratings for Control Gates at Missis- 
sippi River Lock and Dam 20, Canton, Missouri, 
W89-07035 8B 


Discharge Ratings for Control Gates at Missis- 
sippi River Lock and Dam 21, Quincy, Illinois, 
8B 


W89-07039 


Discharge Ratings for Control Gates at Missis- 
sippi River Lock and Dam 17, New Boston, 
Illinois, 

W89-07041 8B 


Discharge Ratings for Control Gates at Missis- 
sippi River Lock and Dam 18, Gladstone, IIli- 
nois, 

W89-07089 8B 


GEOLOGICAL SURVEY, ITHACA, NY. 
WATER RESOURCES DIV. 
Geohydrology of the Valley-Fill Aquifer in the 
Cohocton Area, Upper Cohocton River, Steu- 
ben County, New York, 
W89-06991 2F 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 
Geohydrology and Simulated Effects of With- 
drawals on the Miocene Aquifer System in the 
Mississippi Gulf Coast Area, 
W89-07042 2F 


Brine Contamination of Shallow Groundwater 
and Streams in the Brookhaven Oil Field, Lin- 
coln County, Mississippi, 

W89-07113 5B 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Geophysical Well Log Analysis of Fractured 
Granitic Rocks at Atikokan, Ontario, Canada, 
W89-07037 2F 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Water-Quality Reconnaissance of Selected 
Water-Supply Lakes in Eastern Kansas, 
W89-06977 5B 


Improvement of Flood-Frequency Estimates for 
Selected Small Watersheds in Eastern Kansas 
Using a Rainfall-Runoff Model, 

W89-06980 2E 
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Hydrology of the Ogallala Aquifer in Ford 
County, Southwestern Kansas, 
W89-06987 2F 


Transit Losses and Traveltimes for Water- 
Supply Releases from Marion Lake During 
Drought Conditions, Cottonwood River, East- 
Central Kansas, 

W89-07016 2E 


Percentage Change in Saturated Thickness of 
the High Plains Aquifer, West-Central Kansas, 
1950 to Average 1983-85, 

W89-07018 7C 


Measuring and Computing Natural Ground- 
Water Recharge at Sites in South-Central 
Kansas. 

'W89-07084 2F 


GEOLOGICAL SURVEY, LINCOLN, NE. 
WATER RESOURCES DIV. 
Effects of Climate, Vegetation, and Soils on 
Consumptive Water Use and Ground-water Re- 
charge to the Central Midwest Regional Aquifer 
System, Mid-Continent United States, 
W89-07000 2F 


Estimate of Self-Supplied Domestic Water Use 
in Nebraska During 1980, 
W89-07012 6D 


Estimation of Streamflow Characteristics and 
Assessment of Trends in the Niobrara River at 
Mariaville, Nebraska, 

W89-07070 2E 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Water Quality and Quantity in Abandoned Un- 
derground Coal Mines of West-Central Arkansas 
and Use of Surface Electrical Resistivity in At- 
tempting Quality Determinations, 
'W89-07020 4C 


Flood Characteristics of the Buffalo River at 
Tyler Bend, Arkansas, 
W89-07046 7C 


Generalized Potentiometric Surface of the 
Aquifers in the Cockfield Formation, Southeast- 
ern Arkansas, Spring 1980, 

W89-07059 7C 


Maps Showing Altitude of the Potentiometric 
Surface and Changes in Water Levels in the 
Aquifer in the Sparta and Memphis Sands in 
Eastern Arkansas, Spring 1985, 

W89-07111 7C 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 
Dye Tracing Techniques Used to Determine 
Ground-Water Flow in a Carbonate Aquifer 
System Near Elizabethtown, Kentucky, 
W89-07043 2F 


Ground-Water Levels in the Alluvial Aquifer at 
Louisville, Kentucky, 1982-87, 
W89-07053 2F 


Regionalization of Peak Discharges for Streams 
in Kentucky, 
W89-07058 2E 


Movement of Ground Water in Coal-Bearing 
Rocks Near Fishtrap Lake in Pike County, Ken- 
tucky, 

W89-07077 2F 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
Overview of Groundwater Quality Data in Wis- 
consin, 
W89-06989 5B 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
Preliminary Delineation and Description of the 
Regional Aquifers of Tennessee--The Central 
Basin Aquifer System, 
W89-06979 2F 


Benthic Invertebrate Population Characteristics 
as Affected by Water Quality in Coal-Bearing 
Regions of Tennessee, 

W89-06995 sx 


Preliminary Evaluation of the Highland Rim 
Aquifer System in Tennessee for Receiving In- 
jected Wastes, 

W89-07008 2F 


Surface-Geophysical Investigations in Melton 
Valley, Oak Ridge Reservation, Tennessee, 
W89-07047 2F 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
WATER RESOURCES DIV. 
Effects of Vertical Motion on the Performance 
of Current Meters, 
W89-07033 7B 


Phosphogypsum Disposal in the Lower Missis- 
sippi River: A Point Source of Radium, 
W89-07318 5B 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Analysis of Fixed-Station Water-Quality Data in 
the Umpqua River Basin, Oregon, 
W89-07009 5B 


Water-Quality Variations in the Bull Run Water- 
shed, Oregon, Under 1978 to 1983 Management 
Conditions, 

W89-07022 5B 


Effects of Two Multipurpose Reservoirs on the 
Water Temperature of the McKenzie River, 
Oregon, 

W89-07044 4A 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Magnitude and Frequency of Floods in Rural 
and Urban Basins of North Carolina, 
W89-07083 2E 


Altitude of Basement Surface in the Central 
Coastal Plain Area of North Carolina, 
W89-07110 7C 


GEOLOGICAL SURVEY, RESTON, VA. 
Mass Conservation: 1-D Open Channel Flow 
Equations, 
W89-07479 2E 


Bias in Groundwater Samples Caused by Well- 
bore Flow, 
W89-07480 2F 


National Water-Quality Assessment: Future Di- 
rections of the U.S. Geological Survey, 
W89-07543 TA 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Conceptual Framework for Ground-Water 
Solute-Transport Studies with Emphasis on 
Physical Mechanisms of Solute Movement, 
W89-07051 5B 


Salt Norm: A Quantitative Chemical-Mineralog- 
ical Characterization of Natural Waters, 
W89-07112 71C 





GEOLOGICAL SURVEY, RICHMOND, VA. 
WATER RESOURCES DIV. 
Availability and Quality of Ground Water in the 
Piedmont Province of Virginia, 
W89-06999 2F 


GEOLOGICAL SURVEY, ROLLA, MO. 
WATER RESOURCES DIV. 
Surface-Water Hydrology of the Little Black 
River Basin, Missouri and Arkansas, Before 
Water-Land Improvement Practices, 
W89-07072 2E 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Ground-Water Resources in Mendocino County, 
California, 
W89-07013 4B 


Evaluation of the Potential for Artificial 
Ground-Water Recharge in Eastern San Joaquin 
County, California--Phase 3, 

W89-07040 4B 


Hydrologic and Geochemical Monitoring in 
Long Valley Caldera, Mono County, California, 
1985, 

W89-07080 2F 


Selenium Concentrations in Leaf Material from 
Astragalus oxyphysus (Diablo Locoweed) and 
Atriplex lentiformis (Quail Bush) in the Interior 
Coast Ranges and the Western San Joaquin 
Valley, California, 

W89-07100 5A 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Methods for Estimating Peak Discharge and 
Flood Boundaries of Streams in Utah, 
W89-06981 2E 


Map Showing Outcrops of Pre-Quaternary Ba- 
saltic Rocks, Basin and Range Province, Utah, 
W89-06993 71C 


Hydrology of Alkali Creek and Castle Valley 
Ridge Coal-Lease Tracts, Central Utah, and Po- 
tential Effects of Coal Mining, 

W89-07049 4c 


GEOLOGICAL SURVEY, SAN JUAN, PR. 
WATER RESOURCES DIV. 
Water Resources of the Rio Grande De Anasco- 
Lower Valley, Puerto Rico, 
W89-07001 2E 


Geochemical Evolution of Waters within the 
North Coast Limestone Aquifers of Puerto Rico: 
A Conceptualization Based on a Flow Path in 
the Barceloneta Area, 

W89-07108 2F 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Hydrogeologic and Water-Quality Characteris- 
tics of Glacial-Drift Aquifers in Minnesota, 
W89-07061 2F 


Ground-Water and Soil Contamination Near 
Two Pesticide-Burial Sites in Minnesota, 
W89-07092 5B 


GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 
Hydrogeology and Ground-Water Quality of the 
Northern Part of the Town of Oyster Bay, 
Nassau County, New York, in 1980, 
W89-06976 2F 


Effect of Urban Stormwater Runoff on Ground 
Water Beneath Recharge Basins on Long Island, 
New York, 

W89-06978 5B 


ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, TUCSON, AZ. WATER RESOURCES DIV. 


Ground-Water Flow and Solute Transport at a 
Municipal Landfill Site on Long Island, New 
York. Part 1: Hydrogeology and Water Quality, 
'W89-07104 5B 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Preliminary Estimate of Possible Flood Eleva- 
tions in the Columbia River at Trojan Nuclear 
Power Plant Due to Failure of Debris Dam 
Blocking Spirit Lake, Washington, 
W89-06986 2E 


Simulation of Streamflow Temperatures in the 
Yakima River Basin, Washington, April to Octo- 
ber 1981, 

W89-06997 2E 


Water Quality of Selected Lakes in Mount 
Rainier National Park, Washington, with Re- 
spect to Lake Acidification, 

W89-07010 5B 


Flood-Carrying Capacities and Changes in 
Channels of the Lower Puyallup, White, and 
Carbon Rivers in Western Washington, 

W89-07023 2E 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Water-Quality Characteristics of Urban Runoff 
and Estimates of Annual Loads in the Tampa 
Bay Area, Florida, 1975-80, 
W89-06985 5B 


Hydrology of Hunters Lake, Hernando County, 
Florida, 
W89-07019 71C 


Analysis of Trends in Water-Quality Data for 
Water Conservation Area 3A, the Everglades, 
Florida, 

W89-07030 5B 


Simulation of Tidal Flow and Circulation Pat- 
terns in the Loxahatchee River Estuary, South- 
eastern Florida, 

W89-07055 2L 


Effluent Migration from Septic Tank Systems in 
Two Different Lithologies, Broward County, 
Florida, 

W89-07071 SB 


Chemical Characteristics of Water in the Surfi- 
cial Aquifer System, Dade County, Florida, 
W89-07074 2K 


Effects of Surface Runoff and Treated 
Wastewater Recharge on Quality of Water in 
the Floridan Aquifer System, Gainesville Area, 
Alachua County, Florida, 

W89-07085 5B 


Lithology and Base of the Surficial Aquifer 
System, Palm Beach County, Florida, 
W89-07101 7c 


Hydrogeology of the Surficial and Intermediate 
Aquifers of Central Sarasota County, Florida, 
W89-07102 4B 


Hydrogeology in the Area of a Freshwater Lens 
in the Floridan Aquifer System, Northeast Semi- 
nole County, Florida, 

W89-07107 2F 


Hydrology and Water Quality of East Lake 
Tohopekaliga, Osceola County, Florida, 
W89-07109 7C 


GEOLOGICAL SURVEY, TAMPA, FL. 
Concentration and Transport of Phosphorus and 
Radium-226 in the Peace River and Charlotte 
Harbor, Southwestern Florida, 

W89-07315 5B 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Hydrogeology and Water Quality of the Catoc- 
tin Mountain National Park Area, Frederick 
County, Maryland, 
W89-07003 2F 


Hydrogeology, Degradation of Ground-Water 
Quality, and Simulation of Infiltration from the 
Delaware River into the Potomac Aquifers, 
Northern Delaware, 

W89-07048 2F 


Traveltime and Dispersion in the Shenandoah 
River and its Tributaries, Waynesboro, Virginia, 
to Harpers Ferry, West Virginia, 

W89-07099 5B 


GEOLOGICAL SURVEY, TRENTON, NJ. 
Analysis of Accuracy of Approximate, Simulta- 
neous, Nonlinear Confidence Intervals on Hy- 
draulic Heads in Analytical and Numerical Test 
Cases, 

W89-07755 2F 


GEOLOGICAL SURVEY, TRENTON, NJ. 
WATER RESOURCES DIV. 
Ground-Water Quality in East-Central New 
Jersey and a Plan for Sampling Networks, 
W89-07004 2F 


Hydrogeology, Ground-Water Quality, and the 
Possible Effects of a Hypothetical Radioactive- 
Water Spill, Plainsboro Township, New Jersey, 
W89-07081 5B 


Computer Program for Geochemical Analysis of 
Acid-Rain and Other Low-lonic-Strength, 
Acidic Waters, 

W89-07082 SA 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Hydrogeology of McMullen Valley, West-Cen- 
tral Arizona, 
W89-07028 2F 


Hydrologic and Geologic Factors Affecting 
Land Subsidence Near Eloy, Arizona, 
W89-07031 2F 


Cenozoic Stratigraphy and Geologic History of 
the Tucson Basin, Pima County, Arizona, 
W89-07052 2F 


Ground-Water Conditions in Avra Valley, Pima 
and Pinal Counties, Arizona-1985, 
W89-07054 7C 


Comparison of Estimates of Evapotranspiration 
and Consumptive Use in Palo Verde Valley, 
California, 

W89-07068 2D 


Estimates of Average Annual Tributary Inflow 
to the Lower Colorado River, Hoover Dam to 
Mexico, 

W89-07073 7C¢ 


Ground-Water Resources of the Bisbee-Naco 
Area, Cochise County, Arizona, 
W89-07087 4B 


Preliminary Assessment of Water Quality in the 
Alluvial Aquifer of the Puerco River Basin, 
Northeastern Arizona, 

W89-07096 2F 





ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. WATER RESOURCES DIV. 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. 
WATER RESOURCES DIV. 
Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 9, 
W89-07050 2F 


GEOLOGICAL SURVEY, VANCOUVER, WA. 
WATER RESOURCES DIV. 
Reconnaissance Investigation of Sediment Dis- 
tribution, Erosion, and Transport in the Upper 
Deschutes River, Deschutes County, Oregon, 
November 1986, 
W89-07091 2J 


GEORGE MASON UNIV., FAIRFAX, VA. 
DEPT. OF BIOLOGY. 
Acute Copper and Cupric Ion Toxicity in an 
Estuarine Microbial Community, 
'W89-08059 $C 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
Extended Linear Quadratic Gaussian Control: 
Further Extensions, 
W89-07756 4A 


Some Theoretical and Conceptual Views of Fil- 

tration, 

W89-08076 5F 
GEORGIA TECH RESEARCH INST., 
ATLANTA. MOLECULAR SCIENCES 
BRANCH. 

Kinetics of Aqueous Phase Reactions of the 

SO4-) Radical with Potential Importance in 

Cloud Chemistry, 

W89-07705 5B 


GEORGIA UNIV., ATHENS. COLL. OF 
VETERINARY MEDICINE. 
Survival of Coliforms and Bacterial Pathogens 
with Protozoa during Chlorination, 
W89-08036 SF 


GEORGIA UNIV., ATHENS. DEPT. OF 
BOTANY. 
Potential Sulfur Gas Emissions from Soil, Leaf 
Litter, and Living Plants of a Tropical Rainfor- 


est, 
W89-07388 5B 


GEORGIA UNIV., ATHENS. DEPT. OF 
GEOGRAPHY. 
Hydrogeological Factors Influencing Well Pro- 
ductivity in the Crystalline Rock Regions of 
Georgia, 
W89-08108 2F 


GEORGIA UNIV., 
MICROBIOLOGY. 
Anaerobic Biodegradation of 2,4-Dichloro- 
phenol in Freshwater Lake Sediments at Differ- 
ent Temperatures, 
'W89-07858 5B 


ATHENS. DEPT. OF 


GEORGIA UNIV., ATHENS. SCHOOL OF 
FOREST RESOURCES. 
Calibration and Use of Pressure Transducer in 
Soil Hydrology, 
W89-07933 7B 


GEOTECHNICAL ENGINEERING LTD., 
GLOUCESTER (ENGLAND). 
Prediction of Groundwater Levels Using Com- 
puter Based Mathematical Models, 
'W89-07210 7C 


GEOTECHNICAL INSTRUMENTS LTD., 
LEAMINGTON (ENGLAND). 
Automatic Monitoring of Groundwater Condi- 
tions, 
W89-07216 7B 
—- AND MILLER, INC., SYOSSET, 
y of Different Kinds of Aquifers, 
'W89-07146 5G 


GESELLSCHAFT FUER STRAHLEN- UND 
UMWELTFORSCHUNG M.B.H. MUENCHEN, 
NEUHERBERG (GERMANY, F.R.). INST. 
FUER OEKOLOGISCHE CHEMIE. 
Leaching of Conversion Products of 
(C14)Buturon from Soil During 12 Years after 
Application, 
W89-07771 5B 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
LAB, FOR BIOLOGICAL RESEARCH IN 
AQUATIC POLLUTION. 

Relationship between Biological and Chemical 

Indicators of Surface Water Quality, 

'W89-08221 5A 


GIBB (ALEXANDER) AND PARTNERS, 
LONDON (ENGLAND). 
Economical Collection of Reliable Groundwater 
Information, 
W89-07201 TA 


GIFU UNIV. (JAPAN). DEPT. OF 
CHEMISTRY. 
Growth Inhibition of Bacillus subtilis upon 
Interaction between Basic Dyes and DNA, 
W89-08026 5C 


GKN COLCRETE, LONDON (ENGLAND). 
Groundwater Control by Jet Grouting, 
W89-07223 


TESPERHUDE (GERMANY, F.R.). INST. 
FUER CHEMIE. 
Determination of Dissolved Heavy Metal Gradi- 
ents at the Sediment-Water Interface by Use of 
Diffusion-Controlled Sampler (Bestimmung von 
Konzentrationsgradienten geloester Schwerme- 
talle an der Sediment/Wasser-Grenzflaeche mit 
Hilfe der Dialysetechnik), 
W89-07653 5A 








GOETEBORG UNIV. (SWEDEN). DEPT. OF 
OCEANOGRAPHY. 
Observations on Plant Nutrients in Some Nor- 
wegian Fjords, 
W89-07841 a. 


GOLDSMITHS’ COLL., LONDON 
(ENGLAND). DEPT. OF LIFE SCIENCES. 
Very High Secondary Production at a Lake 
Outlet, 
W89-07914 2H 


GREENLAND TECHNICAL ORGANIZATION, 

COPENHAGEN (DENMARK). SECTION OF 

HYDRO-TECHNICAL INVESTIGATION. 
Hydrological Background of a Glacier-Influ- 
enced Hydropower Station in Greenland, 
W89-07629 2E 


GROUNDWATER TECHNOLOGY, INC., 
CONCORD, CA. 
In Situ Bioreclamation: A Cost-Effective Tech- 
nology to Remediate Subsurface Organic Con- 
tamination, 
W89-07580 5G 


GSF- INSTITUTE, 1300 LA VELLE RD, 

ALAMOGORDO, NM 88310. 
Environmental Profile Analysis, 
W89-07281 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ENVIRONMENTAL BIOLOGY. 
Effect of Copper on Nitrous Oxide Reduction in 
Freshwater Sediment, 
W89-07950 5C 


Copper Retention and Toxicity in a Freshwater 
Sediment, 
W89-07952 5B 


GUJARAT OIL AND NATURAL GAS 
COMMISSION, GANDHINAGAR (INDIA). 
Chemical and Sediment Mass Transfer in the 
Yamuna River-A Tributary of the Ganges 
System, 
W89-08122 2 


GULF COAST RESEARCH LAB., OCEAN 
SPRINGS, MS. 
Chemical Contaminants in Sedimentary Profiles 
of Central Gulf of Mexico Estuaries, 
W89-07302 5B 


HALCROW (WILLIAM) AND PARTNERS, 
CARDIFF (WALES). 
Hydrogeological Investigation of a Proposed 
Waste Disposal Site at Nant Y Gwyddon, South 
Wales, 
W89-07196 SE 


Groundwater Control by Drainage Gallery at 
Aberfan, South Wales, 
W89-07231 8A 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER ALLGEMEINE BOTANIK. 
Influence of Water Exchange on Zooplankton 
Dynamics and Species Development in a South 
Norwegian Fjord, 
W89-07711 2L 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER BIOCHEMIE UND 
LEBENSMITTELSCHEMIE. 
Cyclic Organochlorines in the Hermit Crabs Pa- 
gurus bernhardus and P. pubescens from the 
North Sea. A Comparison Between Winter and 
Early Summer Situation, 
W89-07832 5B 


HARBOR BRANCH OCEANOGRAPHIC 
INSTITUTION, INC., FORT PIERCE, FL. 
Acute Toxicity of Tributyltin (TBT) to Early 
Life History Stages of the Hard Shell Clam, 
Mercenaria mercenaria, 
W89-08019 5C 


Persistence of Fenthion in the Aquatic Environ- 
ment, 
W89-08024 5B 


HASANUDDIN UNIV., UJUNG PANDANG 
(INDONESIA). PUSAT STUDI LINGKUNGAN, 
Hydrochemistry of the Lower Solo River, Indo- 
nesia, 
W89-08189 2H 


HAZARDOUS WASTE IMMOBILIZATION, 
KNOXVILLE, TN. 
Leach Testing of In Situ Immobilized Soils Con- 
taminated with PCBs and Lead, 
W89-07294 5G 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
GC/MS Identification of Mutagens in Aqueous 
Chlorinated Humic Acid and Drinking Waters 
Following HPLC Fractionation of Strong Acid 
Extracts, 
W89-07325 SF 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. TOXICOLOGY AND 
MICROBIOLOGY DIV. 
Identification of 3-Chloro-4-(Dichloromethyl)- 
Hydroxy-2(5H)-Furanone (MX) as an Important 
Mutagenic Component of Drinking Water, 
W89-07326 SF 





HOKKAIDO UNIV., SAPPORO (JAPAN). 
DEPT. OF CHEMICAL PROCESS 
ENGINEERING. 
Magnesium Requirement for Biological Remov- 
al of Phosphate by Activated Sludge, 
W89-07779 5D 


HOKKAIDO UNIV., SAPPORO (JAPAN). 
DEPT. OF GEOPHYSICS. 
Field Study on Turbidity Currents Initiated 
from Spring Runoffs, 
W89-07761 2J 
HONG KONG ENVIRONMENTAL 
PROTECTION DEPT. 
Sewage and a City by the Sea: Hong Kong--a 


SE 


Tolo Harbour: The Case for Integrated Water 


Quality Management in a Coastal Environment, 
W89-07465 5G 


HONG KONG HOUSING AUTHORITY, 
KOWLOON. 
Surveillance of Pore Water Conditions in Large 
Urban S! 
W89-07220 8D 


Groundwater Control in Large Scale Slope Ex- 
cavations: Five Case Histories from Hong Kong, 
W89-07229 8A 


HONG KONG PUBLIC WORKS DEPT. 
GEOTECHNICAL CONTROL OFFICE. 
Landslides Caused by Rapid Groundwater 


Changes, 
W89-07186 2A 


HONG KONG UNIV. DEPT. OF ZOOLOGY. 
Hong Kong Freshwaters: Seasonal Influences on 


5C 


HUBBS/SEA WORLD RESEARCH INST., SAN 
DIEGO, CA. 
Effects of Oil Contamination and Cleaning on 
Sea Otters (Enhydra lutris): I. Thermoregula- 
tory Implications Based on Pelt Studies, 
W89-07942 


Effects of Oil Contamination and Cleaning on 
Sea Otters (Enhydra lutris): II. Metabolism, 
Thermoregulation, and Behavior. 

W89-07943 5c 


HULL UNIV. (ENGLAND). DEPT. OF 
CHEMISTRY. 
Automated Spectrophotometric Field Monitor 
for Water Quality Parameters, 
W89-07735 5A 


HYDRAULICS RESEARCH LTD., 
WALLINGFORD (ENGLAND). 
GROUNDWATER SECTION. 

Dynamic Sampling of Groundwater for Disper- 

sion and Corrosion Investigations, 

W89-07202 7B 


Rapid Permeability Testing by the Pressurisation 
Method, 
W89-07204 7B 


Predictions of Groundwater Pressures and 
Uplift Below Excavations in Tidal Limits, 
W89-07215 


IBADAN UNIV. (NIGERIA). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Splash Erosion Under Sole and Mixed Cropping 
Systems in Southwestern Nigeria, 
W89-07974 2 


IDAHO UNIV., MOSCOW. DEPT. OF 
BACTERIOLOGY AND BIOCHEMISTRY. 
Degradation of Pentachlorophenol in Immobi- 
lized-bacteria Bioreactors, 
W89-07373 5G 


ORGANIZATIONAL INDEX 


INDUSTRIAL TOXICOLOGY RESEARCH CENTRE, LUCKNOW (INDIA). 


IDAHO UNIV., MOSCOW. DEPT. OF 
CHEMISTRY. 
Distribution and Mobilization of Arsenic Species 
in the Creeks Around the Blackbird Mining Dis- 
trict, Idaho, 
W89-07631 5B 


IDAHO UNIV., MOSCOW. DEPT. OF CIVIL 
ENGINEERING. 
Characteristics and Spatial Variability of 
Droughts in Idaho, 
W89-07798 2E 


ILLINOIS INST. OF TECH., CHICAGO. 
PRITZKER DEPT. OF ENVIRONMENTAL 
ENGINEERING. 

Test of the Validity of the Poisson Assumption 
for Analysis of Most-Probable-Number Results, 
W89-08035 SF 


ILLINOIS STATE ENVIRONMENTAL 

PROTECTION AGENCY, SPRINGFIELD. DIV. 

OF WATER POLLUTION CONTROL. 
Volunteer Lake Monitoring Program, 1986. 
Volume II: Northwestern Illinois Region, 
W89-07166 7B 


Illinois Water Quality Report: 1986-1987. 
W89-07177 


ILLINOIS STATE GEOLOGICAL SURVEY, 
CHAMPAIGN. HYDROGEOLOGY AND 
GEOPHYSICS SECTION. 

Detecting and Monitoring Contaminated 

Groundwater, 

W89-07147 1A 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. ANALYTICAL CHEMISTRY 
LAB. 


Evaluation of Analytical Methodologies for 
Aluminum Speciation Studies, 
'W89-07273 5A 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. AQUATIC CHEMISTRY 
SECTION. 
By-products from Ozonation and Photolytic 
Ozonation of Organic Pollutants in Water, 
W89-07363 5F 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. CLIMATOLOGY AND 
METEOROLOGY SECTION. 

Relations Between Precipitation and Shallow 

Groundwater in Illinois, 

W89-07869 2F 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. SURFACE WATER SECTION. 
Lake Michigan Diversion and Illinois Water- 
way, 
W89-08 149 6G 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
Oxidation of Phenol on Granular Activated 


Carbon, 
'W89-07408 SF 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Reactor Considerations in the Use of Bioaug- 
mentation in Biological Treatment, 
W89-07246 5D 


Biodegradation Processes to Make Drinking 
Water Biologically Stable, 
W89-07404 SF 


Effects of Temperature Variation on Critical 
Stream Dissolved Oxygen, 
W89-07751 5G 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
ENVIRONMENTAL RESEARCH LABS. 
Oxidation of Reduced Sulfur Compounds by 
Hydrogen Peroxide in Aqueous Medium, 
W89-07352 2B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 


Bioavailability of Aluminum from Drinking 
Water, 
W89-07411 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
NEWMARK CIVIL ENGINEERING LAB. 
Spatial Moment Analysis of the Transport of 
Kinetically Adsorbing Solutes Through Strati- 
fied Aquifers, 
W89-07762 5B 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
BRIXHAM (ENGLAND). BRIXHAM LAB. 
lavestiantions into the Bt ilability of C 
Present in Industrial Effluents, 

'W89-07400 


Effects of Groundwater on Soils, Rocks and 
Construction Materials: an Introduction, 
W89-07187 


Analysis of Waste Waters for Polynuclear Aro- 
matic Hydrocarbons: I. Method Development 
and Validation, 

W89-07598 SA 


Analysis of Waste Waters for Polynuclear Aro- 
tuatic Hydrocarbons: II. Errors, Sampling, and 
Storage, 


W89-07599 SA 


INDIANA UNIV. AT BLOOMINGTON. DEPT. 
OF BIOLOGY. 
New Methods for Using Diatoms and Chryso- 
phytes to Infer Past pH of Low-Alkalinity 
Lakes, 
W89-07818 5B 


INDIANA UNIV. AT BLOOMINGTON. 
SCHOOL OF PUBLIC AND 
ENVIRONMENTAL AFFAIRS. 
Organic Contaminants in Sediments from the 
Trenton Channel of the Detroit River, Michi- 


gan, 
W89-07447 5B 


Interregional Comparison of Alluvial Stream 
Channel Morphology: Great Plains Versus Cen- 
tral Lowlands, 

W89-07551 


in River Water and Isolation from River Fish, 
W89-07607 5B 
In Vitro Effect of Linear Alkylbenzene Sul- 
phonate (LAS) on Some Enzymes in Liver and 
Gills of the Teleost Channa punctatus, 

W89-08022 $C 


OR-13 





ORGANIZATIONAL INDEX 


INDUSTRIAL TOXICOLOGY RESEARCH CENTRE, LUCKNOW (INDIA). PREVENTIVE 
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CENTRE, LUCKNOW (INDIA). PREVENTIVE 
TOXICOLOGY DIV. 
Sensitivity of Midge Larvae of Chironomus ten- 
tans Fabricius (Diptera Chironomidae) to Heavy 
Metals, 
W89-08015 5C 


INNSBRUCK UNIV, (AUSTRIA). 
BOTANISCHES INST. 
Natural Epilithic Algal Communities in Fast- 
Flowing Mountain Streams and Rivers and 
Some Man-Induced Changes, 
W89-08180 5C 


INNSBRUCK UNIV. (AUSTRIA). INST. OF 
MEDICAL PHYSICS. 
Chernoby] Fallout on Alpine Glaciers, 
W89-07596 5A 


Interpretation of the Positive-Degree-Days 
Factor by Heat Balance Characteristics: West 
Greenland, 

W89-07624 2C 


INSINOORI- JA LIMNOLOGITOIMISTO OY 
VESITEKNIIKKA A.B., SALPAKANGAS 
(FINLAND). 

Evapotranspiration from a Salix Aquatica Plan- 

tation at a Sanitary Landfill, 

W89-07714 2D 


Quality of Refuse, Gas and Water at a Sanitary 
Landfill, 
W89-07715 5B 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). 
Microbiological and Virological Analysis of 
Water from Two Water Filtration Plants and 
their Distribution Systems, 
W89-07773 5D 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). CENTRE DE RECHERCHE EN 
VIROLOGIE. 
Elimination of Viruses and Bacteria during 
Drinking Water Treatment: A Review of 10 
Years of Data from the Montreal Metropolitan 
Area, 
W89-07383 SF 


INSTITUT DE BIOGEOCHIMIE MARINE, 
MONTROUGE (FRANCE). 
Nutrients (Organic C, P, N, Si) in the Eutrophic 
River Loire (France) and Its Estuary, 
W89-07415 5B 


INSTITUT FRANCAIS DE RECHERCHE 
POUR L’EXPLOITATION DE LA MER, 
NANTES. 

Monitoring and Assessment of Butyltins in At- 

lantic Coastal Waters, 

W89-07846 5A 


INSTITUT FUER ENERGETIK, LEIPZIG 
(GERMAN D.R.). 
Acidic and Alkaline Precipitation Components 
in the Mesoscale Range under the Aspect of 
Metecrological Factors and the Emissions, 
W89-08046 5B 


INSTITUT MAURICE-LAMONTAGNE, MONT- 
JOLI (QUEBEC). 
Spatial Distribution of Protogonyaulax tamaren- 
sis Resting Cysts in Nearshore Sediments Along 
the North Coast of the Lower St. Lawrence 
Estuary, 
W89-08001 5B 


Toxicity of Cultured Isolates and Natural Popu- 
lations of Protogonyaulax tamarensis from the 
St. Lawrence Estuary, 

W89-08002 SC 
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INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, THONON-LES-BAINS 
(FRANCE). INST. DE LIMONOLOGIE. 
Plankton Ecology of Lake Geneva: A Test of 
the PEG-Model, 
W89-07530 2H 


INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, THONON-LES-BAINS 
(FRANCE). STATION D’HYDROBIOLOGIE 
LACUSTRE. 

Organic Carbon Release by Phytoplankton and 

Bacterial Reassimilation, 

W89-07539 2H 


INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, VERSAILLES (FRANCE). 
Effects of the Fungicide Prochloraz on Xenobio- 
tic Metabolism in Rainbow Trout: In Vivo In- 
duction, 
W89-07614 xs 


INSTITUT NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Mechanisms of Aluminum Toxicity to Aquatic 
Biota, 
W89-07312 3c 


Potential Eutrophication Assessment in Rivers: 
Relationship Between Produced and Exported 
Loads, 

W89-07541 2H 


Choice of Working Variables in the Geostatisti- 
cal Estimation of the Spatial Distribution of Ion 
Concentration from Acid Precipitation, 

W89-08053 5B 


Heterotrophic Bacterial Activity from Two Ca- 
nadian Shield Lakes of Different pH: Measure- 
ment of Photosynthetically Produced Extracel- 
lular Organic Carbon Uptake by a Diffusion 
Chamber Technique, 

W89-08238 7B 


INSTITUTE FOR WATER MANAGEMENT, 
BUDAPEST (HUNGARY). 
Generalization of SCS Curve Number Method, 
W89-07800 


INSTITUTE FOR WATER RESOURCES 
(ARMY), FORT BELVOIR, VA. 
Public Involvement, Conflict Management: 
Means to EQ and Social Objectives, 
W89-08068 6E 


INSTITUTE OF ECOSYSTEM STUDIES, 
MILLBROOK, NY. 
Limnological Imbalances: An Antipodean View- 
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W89-07917 2H 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Modeling Study of Long-Term Acidification in 
an Upland Scottish Catchment, 
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Expected Annual Damages and Uncertainties in 
Flood Frequency Estimation, 
W89-08074 6A 


Aluminium Solubility Relationships in Acid 
Waters-A Practical Example of the Need for a 
Radical Reappraisal, 

W89-08117 5B 


INSTITUTO DE INVESTIGACIONES 

AGROPECUARIAS, SANTIAGO (CHILE). 
Plant-Water Relationship in Beans (Phaseolus 
vulgaris L.). I. Soil-Water Depletion Under Dif- 
ferent Irrigation Levels, (Relaciones Hidricas 
del Poroto (Phaseolus vulgaris L.). I. Extraccion 
de aqua del Suelo Bajo Diferentes Regimenes de 
Agua Aplicada), 
W89-07977 21 


Weeds’ Seed Transported by the Irrigation 
Water. IV. Contamination with Weeds Along an 
Irrigation Canal, (Semillas de Malezas Transpor- 
tadas por el Riego. IV. Contaminacion de Semil- 
las de Malezas a lo Largo de un Canal de Riego), 
W89-07978 6G 


INSTITUTO DE QUIMICA BIO-ORGANICA, 
BARCELONA (SPAIN). DEPT. OF 
ENVIRONMENTAL CHEMISTRY. 
Decoupling of Hydrocarbons and Fatty Acids in 
the Dissolved and Particulate Water Phases of a 
Deltaic Environment, 
W89-07743 2K 


INSTITUTO POLITECNICO NACIONAL, 
MEXICO CITY. DEPT. DE FARMACOLOGIA 
Y TOXICOLGIA. 
Some Potential Problems in Assessing the Ef- 
fects of Chronic Arsenic Exposure in North 
Mexico, 
W89-07264 5C 


INTERMOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION, BOISE, ID. 
Fluctuations in Trout Populations and Their Im- 
plications for Land-Use Evaluation, 
W89-07423 81 


INTERNATIONAL INST. OF TROPICAL 
AGRICULTURE, IBADAN (NIGERIA). 
Recovery of N15-Labelled Fertilizer in Crops, 
Drainage Water and Soil Using Monclith Lysi- 
meters in South-East Nigeria, 
W89-07805 5B 


INTERSTATE COMMISSION ON THE 
POTOMAC RIVER BASIN, BETHESDA, MD. 
Computer as Negotiator, 
W89-07995 6A 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRONOMY. 
Preferential Movement of Oxygen-18-Labeled 
Water and Nitrogen-15-Labeled Urea through 
Macropores in a Nicollet Soil, 
W89-07985 5B 


IOWA STATE UNIV., AMES. DEPT. OF 
ENTOMOLOGY. 
Effects of Water Hardness and Salinity on the 
Acute Toxicity and Uptake of Fenvalerate by 
Bluegill (Lepomis macrochirus), 
W89-08020 $C 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING. 
Effect of Inorganic Composition on the Kinetics 
of Chloramine Decomposition in the Presence of 
Excess Ammonia, 
W89-07344 SF 


Economics of Sample Compositing as a Screen- 
ing Tool in Ground Water Quality Monitoring, 
W89-07582 TA 


Recursive Parameter Estimation of Hydrologic 
Models, 
W89-07763 2A 


ISTITUTO ITALIANO DI IDROBIOLOGIA, 
PALLANZA (ITALY). 
Unio elongatulus as Indicator of Trace Element 
Pollution, 
W89-08235 SA 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
SCHOOL OF BIOLOGICAL SCIENCES. 
Limnology of Oligotrophic Dune Lakes at Cape 
Flattery, North Queensland, 
W89-08 107 2H 





JAPAN ATOMIC ENERGY RESEARCH INST., 
TOKAI. TOKAI RESEARCH 
ESTABLISHMENT. 
Migration of Radionuclides Controlled by Sev- 
eral Different Migration Mechanisms Through a 
Sandy Soil Layer, 
W89-07597 5B 


JAWAHARLAL NEHRU UNIV., NEW DELHI 
(INDIA). SCHOOL OF ENVIRONMENTAL 
SCIENCES, 

Contribution of Terrestrial Plant Litter to Nutri- 

ent Enrichment of Freshwaters, 

W89-08 188 2H 


JOENSUU FOREST RESEARCH STATION 
(FINLAND). 
Tree Stands and Ground Vegetation in Two 
Watersheds in the Nurmes-Research Area, 
W89-07717 21 


JOENSUU UNIV. (FINLAND). KARELIAN 
INST. 
Lotic Algal Communities and Their Metabolism 
in Small Forest Brooks in the Nurmes Area of 
Eastern Finland, 
W89-07716 2H 


Periphyton of Lake Pyhajarvi (Karelia), 
W89-08083 5C 


JOHN MUIR INST. FOR ENVIRONMENTAL 
STUDIES, INC., NAPA, CA. 

Water and Poverty in the Southwest, 

W89-07 164 6G 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 

Oxidation of Chlorinated Phenols Adsorbed to 

Manganese Oxide Surfaces, 

W89-07285 5B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF SANITARY ENGINEERING AND 
WATER RESOURCES. 

Public Health Effects of Contaminated Ground- 

water, 

W89-07143 5C 


JONKOPING REGIONAL ADMINISTRATION 
(SWEDEN). 
Criteria for the Biological Evaluation of Lakes 
from a Nature Conservation Viewpoint, 
W89-08212 2H 


JOS UNIV. (NIGERIA). DEPT. OF 
BIOCHEMISTRY. 
Determination of Iodide in Natural Water by 
Ion Chromatography, 
W89-07502 5A 


JYVAESKYLAE UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Effects of Some Environmental Factors on the 
Pigments of Duckweed (Lemna Minor L.), 
W89-07719 5C 


Macrozoobenthos of Lake Pyhajarvi (Karelia), 
W89-08084 5C 


KAGAWA UNIV., TAKAMATSU (JAPAN). 
LAB. OF FOOD HYGIENICS. 
Metal Specificities on Induction and Binding 
Affinities of Heavy Metal-Binding Complexes in 
Water Hyacinth Root Tissues, 
W89-07737 5B 


KAGOSHIMA UNIV. (JAPAN). LAB. FOR 
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Anion-Exchange Enrichment and Spectrophoto- 
metric Determination of Traces of Gallium in 
Natural Waters, 
W89-07454 2K 
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KAINJI LAKE RESEARCH INST., NEW 
BUSSA (NIGERIA). 
Successional Patterns of Aquatic Macrophytes 
in Jebba Lake, Nigeria, 
W89-07853 2H 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER HYDROMECHANIK. 
Review of Trashrack Failures and Related In- 
vestigations, 
W89-07451 8C 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). DEPT. OF 
EXPERIMENTAL BOTANY. 
Growth and Reproduction of Rumex maritimus 
and Chenopodium rubrum Under Different Wa- 
terlogging Regimes, 
W89-08161 2H 


KEMAKTA KONSULT A.B., STOCKHOLM 
(SWEDEN). 
Physico-Chemical Basis for the Capillary Barrier 
Effect, 
W89-08 134 2G 


KEMIJSKI INST. BORIS KIDRIC, 
LJUBLJANA (YUGOSLAVIA). 
Measurement of Respiration of Activated 
Sludge, 
W89-07495 7B 


KENT UNIV., CANTERBURY (ENGLAND). 
BIOLOGICAL LAB. 
Biotransformation and Detoxification of T-2 
Toxin by Soil and Freshwater Bacteria, 
W89-08062 5B 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
CIVIL ENGINEERING. 
Identifying Efficient Pump Combinations, 
W89-07695 5F 


Methodology for Improving Pump Operation 
Efficiency, 
W89-08164 8c 


Implicit Network Calibration, 
W89-08170 SF 


KENTUCKY UNIV., LEXINGTON. SCHOOL 
OF BIOLOGICAL SCIENCES. 
Effects of Tebuthiuron on Characteristic Green 
Algae Found in Playa Lakes, 
W89-07984 5C 


KERALA UNIV., TRIVANDRUM (INDIA). 
DEPT. OF AQUATIC BIOLOGY AND 
FISHERIES. 

Meterological and Hydrographical Features of 

Vellayani Lake, Kerala, India, 

W89-07852 2H 


KERNFORSCHUNGSANLAGE JUELICH 
G.M.B.H. (GERMANY, F.R.). INST. FUER 
BIOTECHNOLOGIE. 
Rates of Biogenic Oxygen Production in Mass 
Cultures of Microalgae, Absorption of Atmos- 
pheric Oxygen and Oxygen Availability for 
Wastewater Treatment, 
W89-07503 5D 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF CIVIL ENGINEERING. 
Water Requirements versus Water Availability 
in Saudi Arabia, 
W89-08072 6D 


KING’S COLL., LONDON (ENGLAND). DEPT. 
OF GEOGRAPHY. 
Groundwater Geochemistry and Mass Transfer 
in the East Yorkshire Chalk, 
W89-07195 5B 


KING SAUD UNIV., RIYADH (SAUDI 
ARABIA). DEPT. OF ZOOLOGY. 
Oreochromis Niloticus (Cichlidae: Perciformes): 
Behavioral Responses Imputed by the Contami- 
nation of Water with HgCl2 and ZnSO4, 
W89-07724 5C 


KINGSTON POLYTECHNIC, KINGSTON 
UPON THAMES (ENGLAND). 
Groundwater Modelling by Microcomputer: 
Applications to Dam and Reservoir Slope Stabil- 
ity, 
W89-07209 8D 


KINGSTON POLYTECHNIC, KINGSTON 
UPON THAMES (ENGLAND). SCHOOL OF 
CIVIL ENGINEERING. 

Groundwater Conditions in the Coastal Land- 

slides of the Isle of Sheppey, 

W89-07182 2F 


KINNERET LIMNOLOGICAL LAB., 
TIBERIAS (ISRAEL). 
Long-Term Prediction Model for Total Phos- 
phorus Concentrations in Lake Kinneret, 
W89-07639 5G 


KITAKYUSHU MUNICIPAL INST. OF 
ENVIRONMENTAL HEALTH SCIENCES 
(JAPAN). 
Simultaneous XAD-2 Resin Extraction and 
High-Resolution Electron-Capture Gas Chroma- 
tography of Chlorine-Containing Herbicides in 
Water Samples, 
W89-07420 SA 


Photodecomposition of o-Chloroaniline in Aque- 
ous Solution with Low Pressure Mercury Lamp, 
W89-07675 5B 


KITSAP COUNTY HEALTH DEPT., 
BREMERTON, WA. 
Relationship Between Sediment and Fecal Coli- 
form Levels in a Puget Sound Estuary, 
W89-07745 5B 


KUWAIT UNIV., SAFAT. COLL. OF 
ENGINEERING AND PETROLEUM. 
Water Production in Kuwait--Its Management 
and Economics, 
W89-07967 3A 


KUWAIT UNIV., SAFAT. DEPT. OF 
ZOOLOGY. 
Seasonal and Spatial Differences in the Fish 
Assemblage of the Non-Estuarine Sulaibikhat 
Bay, Kuwait, 
W89-07856 2L 


KYOTO UNIV., OTSU (JAPAN). OTSU 
HYDROBIGLOGICAL STATION. 
Seasonal Abundance, Grazing Impacts on Bacte- 
ria, and Vertical Distribution of Heterotrophic 
Microflagellates in the South Basin of Lake 
Biwa, 
W89-07728 2H 


Assimilation Number and Primary Productivity 
of Phytoplankton in the South Basin of Lake 
Biwa, 

W89-07729 2H 


Predictive Model for Resuspension and Deposi- 
tion of Bottom Sediment in a Lake. 
W89-07730 2H 


Phosphorus as a Possible Factor Stimulating the 
Appearance of Anabaena Bloom in the South 
Basin of Lake Biwa, 

W89-07731 2K 
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LAMONT-DOHERTY GEOLOGICAL 
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System for Measurement of 222Rn at Low 
Levels in Natural Waters, 
W89-07595 SA 


LANCASTER LABS., INC., PA. 
Determination of Arsenic and Selenium in Envi- 
ronmental and Agricultural Samples by Hydride 
Generation Atomic Absorption Spectrometry, 
W89-08055 SA 


LAND PRESERVATION ASSOCIATION, 
FRESNO, CA. 
Agricultural Drainage Water--How Should It 
Be Regulated in California, 
W89-07789 5G 


LANDESANSTALT FUER UMWELTSCHUTZ 
BADEN-WUERTTEMBERG, KARLSRUHE 
(GERMANY, F.R.). INST. FUER 
SEENFORSCHUNGS FISCHEREIWESEN. 
Long-Term Dynamics of Crustacean Communi- 
ties in Lake Constance (Obersee, 1962-1986), 
W89-07540 2H 


LANDESANSTALT FUER UMWELTSCHUTZ 
BADEN-WUERTTEMBERG, KARLSRUHE 
(GERMANY, F.R.). INST. FUER WASSER- 
UND ABFALLWIRTSCHAFT. 
Development of a Phytoplankton Community in 
a Recently Dredged Gravel-Pit Pond in West 
Germany, 
W89-08216 2H 


LAURENTIAN UNIV., SUDBURY (ONTARIO). 
DEPT. OF BIOLOGY. 
Nickel Uptake and Regulation in a Copper-Tol- 
erant Decapod, Cambarus bartoni (Fabricius) 
(Decapoda, Crustacea), 
W89-07679 5B 


Copper Uptake and Regulation in a Copper- 
tolerant Decapod Cambarus bartoni (Fabricius) 
(Decapoda, Crustacea), 

W89-07680 5C 


LAWRENCE LIVERMORE NATIONAL LAB., 
CA. ENVIRONMENTAL SCIENCES DIV. 
Bioaccumulation and Tissue Distribution of a 
Quarternary Ammonium Surfactant in Three 
Aquatic Species, 
W89-07678 5C 


Organic Enrichment or Toxicity: A Comparison 
of the Effects of Kelp and Crude Oil in Sedi- 
ments on the Colonization and Growth of 
Benthic Infauna, 

W89-07775 5C 


LEEDS UNIV. (ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Simple Method for the Detoxification of 
Wastewater Ultrafiltration Concentrates for Ro- 
tavirus Assay by Indirect Immunofluorescence, 
W89-07861 SA 


LENARD ENGINEERING, STORRS, CT. 
Design and Construction of Leaching Systems in 
Fill Based on Permeability, 

W89-07817 5D 


LIMBURG DEPT. OF WORKS, MAASTRICHT 
(NETHERLANDS). 
Major Obstacles to Water Quality Management: 
Part 2. Hydro-Inertia, 
W89-08209 6E 


LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). 
Management of Water Quality in Surface Waters 
of the Netherlands, 
W89-08206 6E 
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LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). VISVERHOF LAB. 
Nutrient Cycling Through Phytoplankton, Bac- 
teria and Protozoa, in Selectively Filtered Lake 
Vechten Water, 
W89-07713 2H 


Protozoan Grazing, Bacterial Activity, and Min- 
eralization in Two-Stage Continuous Cultures, 
W89-08037 2H 


LIMNOLOGISCH INST., OOSTERZEE 

(NETHERLANDS). TJEUKEMEER LAB. 
Manipulation of Chemistry and Phytoplankton 
by Hydrological Intervention: A Whole Lake 
Experiment in the Northern Netherlands, 
W89-07916 5G 


LINKOEPING UNIV. (SWEDEN). DEPT. OF 
WATER AND ENVIRONMENTAL 
RESEARCH. 
Influence of pH and Organic Substance on the 
Adsorption of As(V) on Geologic Materials, 
W89-07947 5B 


Wastewater Treatment or Resource Manage- 
ment: a Comparison Between Centralized and 
On-site Systems, 

W89-07975 5D 


LINKOEPING UNIV. (SWEDEN). DEPT. OF 

WATER IN ENVIRONMENT AND SOCIETY. 
Interpretation of ‘Restricted Validity’ Irrigation 
Permits in the Svarta River Basin, Sweden, 
W89-07544 3F 


LISEC VZW, GHENT (BELGIUM). 
STUDIECENTRUM VOOR ECOLOGIE EN 
BOSBOUW. 

Toxicity of Dimethoate to Daphnia magna and 

Freshwater Fish, 

W89-07683 5C 


LJUBLJANA UNIV. (YUGOSLAVIA). 
BIOLOGICAL INST. 
Possible Relation Between a Bloom of Diste- 
phanus Speculum (Silicoflagellata) and Anoxia 
in Bottom Waters in the Northern Adriatic, 


1983, 
W89-07710 2L 


LOCKHEED-EMSCO, LAS VEGAS, NV. 
Stability of Aluminum Species in Natural Field 
Audit Samples: Possible Application as a Quality 
Control Standard, 

W89-07272 SA 
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Norway, 
W89-07839 2L 


LUND UNIV. (SWEDEN). DEPT. OF 
ECOLOGY. 
Chlorophyll a Determination of Periphyton on 
Sediments: Identification of Problems and Rec- 
ommendation of Method, 
W89-07915 7B 


Simulation of Interfacial Mechanisms with Dial- 
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Results of Long-term Zooplankton Investiga- 

tions in the River Danube, Hungary, 

W89-08183 2H 


MAINZ UNIV. (GERMANY, F.R.). DEPT. OF 
ZOOLOGY. 
Metabolism of Chlorobenzene and Hexachloro- 
benzene by the Zebra Fish, Brachydanio rerio, 
W89-07589 5B 


MAINZ UNIV. (GERMANY, F.R.). INST. 
FUER ZOOLOGIE. 
Long-time Chemical Observation of Fifteen 
Mountain Streams in Central Europe, 
W89-08179 5C 


MALAGA UNIV, (SPAIN). DEPT. OF 
MICROBIOLOGY. 
Comparative Studies of Selective Media for Re- 
covery of Staphylococcus aureus from Natural 
Waters, 
W89-07604 5A 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
BOTANY. 
Functional Responses of Freshwater Periphyton 
to Short Simazine Exposures, 
'W89-08226 5C 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
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Effects of Tributyltin Compounds from Antifou- 
lants on Pacific Oysters (Crassostrea gigas) in 
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Fluxes of Sulfur from Simulated Coal Storage 
Piles: Abiotic vs. Biotic Factors, 
W89-07371 5B 


Microbial Biogeochemistry and Heterotrophy in 
Sediments of a Marine Hydrocarbon Seep, 
W89-07821 5B 


MASS RAPID TRANSIT CORP., SINGAPORE. 
Effect of Groundwater Flow on the Strength 
and Stability of Silicate Grouted Soils, 
W89-07190 2F 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. 
Probabilistic Representation of the Temporal 
Rainfall Process by a Modified Neyman-Scott 
Rectangular Pulses Model: Parameter Estima- 
tion and Validation, 
W89-07764 2B 


MASSACHUSETTS INST. OF TECH., 
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Toxin Profiles of Vibrio cholerae Non-O1 from 
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Contaminants in Hudson-Raritan Estuary Water 
and Influence of Cold Storage upon its Chemical 
Composition, 

W89-07171 5B 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 

Detroit River Flow Reversals, 

W89-07437 2E 


Distribution, Abundance, and Biomass of Fresh- 
water Mussels (Bivalvia: Unionidae) in Lake St. 
Clair, 

W89-07441 2H 


Toxicokinetics of Selected Xenobiotics in Hexa- 
genia limbata, 
W89-07443 5B 


Phosphate Uptake by Microbial Assemblages: 
Model Requirements and Evaluation of Experi- 
mental Methods, 

W89-07980 2H 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER. CO. 
ENVIRONMENTAL RESEARCH LABS. 
Precipitation Fluctuations Over Global Land 
Areas Since the Late 1800's, 
W89-07707 2B 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SEATTLE, WA. PACIFIC 
MARINE ENVIRONMENTAL LAB. 

Sources and Sinks of Pb, Cu, Zn and Mn in the 

Main Basin of Puget Sound, 

W89-07175 5B 


Contaminant Transport from Elliott and Com- 
mencement Bays, 
W89-07176 5B 


NATIONAL RADIOLOGICAL PROTECTION 
BOARD, HARWELL (ENGLAND). 
Model to Predict the Level of Artificial Radion- 
uclides in Environmental Materials in the Severn 
Estuary and the Bristol Channel, 
W89-08095 5B 


NATIONAL SANITATION FOUNDATION, 
ANN ARBOR, MI. 
Performance of Bioaugmentation Products in 
Engineered Aerobic Wastewater Treatment Sys- 


tems, 
W89-07266 5D 


NATIONAL SCIENCE FOUNDATION, 
WASHINGTON, DC. DIV. OF POLICY 
RESEARCH AND ANALYSIS. 

Papers for and Summary of a Workshop on 
G d R and Contamination in 
the United States. 

W89-07141 5B 





Groundwater Contamination in 
States, 
W89-07142 5B 


the United 


NATIONAL SWEDISH ENVIRONMENT 
PROTECTION BOARD, SOLNA. RESEARCH 
DEPT. 
Water Resource Management in Sweden, 
W89-08213 1A 


NATIONAL TAIWAN UNIV., TAIPEI. COLL. 
OF MEDICINE. 
Health Hazards of High-Arsenic Artesian Well 
Water, 
W89-07261 s 
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NATIONAL TAIWAN UNIV., TAIPEI. DEPT. OF BIOCHEMISTRY. 


NATIONAL TAIWAN UNIV., TAIPEI. DEPT. 
OF BIOCHEMISTRY. 
Fluorescent Compounds, Blackfoot Disease and 


Cancers, 
W89-07262 5C 


NATIONAL TAIWAN UNIV., TAIPEI. INST. 
OF PUBLIC HEALTH. 
Risk Assessment on Chronic Arsenic Exposure 
in Drinking Water - an Epidemiological Model, 
W89-07263 5c 


NATIONAL TECHNICAL UNIV., ATHENS 

(GREECE). DEPT. OF CIVIL ENGINEERING. 
Analysing Seepage in an Earth Dam, 
W89-07749 8A 


NATIONAL TSING HUA UNIV., HSINCHU 
(TAIWAN). DEPT. OF CHEMICAL 
ENGINEERING. 

Treatment of Uranium Effluent by Reverse Os- 

mosis Membrane, 

W89-07966 5D 


NATIONAL UNIV. OF SINGAPORE. DEPT. 
OF CHEMISTRY. 
Temperature Effects on the Leaching of Lead 
from Unplasticized Poly(Vinyl Chloride) Pipes, 
W89-07494 5F 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
Effects of Copper on Sediment Biota, 
W89-07376 5C 


Regional Hydrogeology of the Silurian and Or- 
dovician Sedimentary Rock Underlying Niagara 
Falls, Ontario, Canada, 

W89-08121 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). LAKES 
RESEARCH BRANCH. 
Horizontal Distribution and Density of Yeasts 
and Filamentous Fungi in Lake St. Clair Water, 
W89-07444 2H 


NATIONAL WEATHER SERVICE, KANSAS 
CITY, MO. CENTRAL REGION. 
Compendiums of Information for the Missouri 
Basin River Forecast Center and the North Cen- 
tral River Forecast Center. 
W89-07172 2E 


NATIONAL WEATHER SERVICE, SILVER 
SPRING, MD. HYDROLOGIC RESEARCH 
LAB. 
Regional Flood Frequency Analysis Using Ex- 
treme Order Statistics of the Annual Peak 
Record, 
W89-07766 2E 


Water Supply Yield Analysis for Washington 
Metropolitan Area, 
W89-08 169 6D 


NATIONAL WILDLIFE FEDERATION, 
WASHINGTON, DC. 
Wetlands and the Commerce Clause: The Con- 
Stitutionality of Current Wetland Regulation 
Under Section 404 of the Clean Water Act, 
W89-07426 6E 


NCB OPENCAST EXECUTIVE (N.E. REGION), 
ASHFIELD TOWERS, KENTON ROAD, 
NEWCASTLE UPON TYNE NE3 4PE, 
ENGLAND. 
Monitoring of Groundwater Conditions at West 
Chevington Opencast Coal Site, Northumber- 
land 


W89-07217 2F 
NEBRASKA GAME AND PARKS 
COMMISSION, NORFOLK. 


Missouri River Mitigation: A System Approach, 
W89-07976 6G 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Evaluation of Irrigation Planning Decisions, 
W89-07795 3F 


NEDERLANDS INST. VOOR ONDERZOEK 
DER ZEE, TEXEL. 
Tidal and Residual Flows in the Western Dutch 
Wadden Sea. II: An Analytical Model to Study 
the Constant Flow Between Connected Tidal 
Basins, 
W89-07828 2L 


Elementary Composition of Suspended Particu- 
late Matter in the North Sea, 
W89-07831 2L 


NEPTUNE WATER METER CO., HINGHAM, 
MA. 


Revenue Analysis of a Water Meter System, 
W89-07703 5F 


NEVADA UNIV., LAS VEGAS. DEPT. OF 

CIVIL AND MECHANICAL ENGINEERING. 
Measurements of Mixed Transient Flows, 
W89-07473 8B 


NEVADA UNIV. SYSTEM, RENO. WATER 
RESOURCES CENTER. 
Field Evaluation of a Slim-Hole Borehole In- 
duction Tool, 
W89-07577 7B 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF CHEMISTRY. 
Selective Extractions of Sediments: Problems 
and Prognosis, 
W89-07378 5A 


NEW JERSEY DIV. OF FISH, GAME AND 
WILDLIFE, TRENTON. 
Lead Poisoning of Northern Pintail Ducks Feed- 
ing in a Tidal Meadow Contaminated with Shot 
from a Trap and Skeet Range, 
W89-07585 SC 


NEW MEXICO ENERGY AND MINERALS 
DEPT., SANTA FE. 
State Water Strategies for the Future, 
W89-07135 


NEW MEXICO ENVIRONMENTAL 
IMPROVEMENT AGENCY, SANTA FE. 
Ground Water Contamination in New Mexico 
1927-1986, 
W89-07123 5B 


Historical Overview of New Mexico Ground 
Water Quality Protection Programs, 
W89-07124 5G 


Water Quality Problems in the Albuquerque 
South Valley, 
W89-07126 5B 


New Mexico Ground Water Quality Protection 
Strategy, 
W89-07133 5G 


NEW MEXICO INST. OF MINING AND 
TECHNOLOGY, SOCORRO. DEPT. OF 
GEOSCIENCE,. 
Implications of Bomb C136 and Bomb Tritium 
Studies for Ground Water Recharge and Con- 
taminant Transport through the Vadose Zone, 
W89-07132 5B 


NEW MEXICO OIL CONSERVATION DIV., 
SANTA FE. 
Oil Conservation Division Program for Ground 
Water Protection, 
W89-07134 5G 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF AGRONOMY AND 
HORTICULTURE. 

Effects of Sewage Sludge on Di-(2-Ethylhexyl) 

Phthalate Uptake by Plants, 

W89-07983 5C 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF CHEMISTRY 
Algal Ion Exchangers for Waste Metal Reclama- 
tion, 
W89-07395 5D 


NEW MEXICO UNIV., ALBUQUERQUE. 
DEPT. OF ECONOMICS. 
Urban Purchases of Water from Farms: Is the 
Market the Answer to Western Water Scarcity, 
W89-07139 6D 


NEW MEXICO UNIV., ALBUQUERQUE. 
SCHOOL OF LAW. 
Pueblo Indian Water Rights: Struggle for a Pre- 
cious Resource, 
W89-07162 6E 


NEW MEXICO WATER RESOURCES 
RESEARCH INST., LAS CRUCES. 
Proceedings of the 32nd Annual New Mexico 
Water Conference on Ground Water Manage- 
ment. 
W89-07121 4B 


NEW SOUTH WALES DAM SAFETY 

COMMITTEE, SYDNEY (AUSTRALIA). 
Monitoring and Investigation of Water Inflow 
into a Coal Mine in New South Wales, Australia, 
W89-07221 2F 


NEW SOUTH WALES UNIV., KENSINGTON 


Measurement and Analysis of Depression Stor- 
age on a Hillslope, 
W89-07930 7B 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. WADSWORTH CENTER FOR 
LABS. AND RESEARCH. 

Asbestos in Drinking Water Supplied Through 

Grossly Deteriorated A-C Pipe, 

W89-07996 SF 


Free Chlorine Versus Monochloramine for Con- 
trolling Off-Tastes and Off-Odors, 
W89-07997 SF 


NEW YORK UNIV. MEDICAL CENTER, NY. 
DEPT. OF MICROBIOLOGY. 
Toxic Chemicals, Anaerobic Fate and Transfor- 
mation, 
W89-07242 5D 


NEWCASTLE UNIV. (AUSTRALIA). DEPT. OF 
CIVIL ENGINEERING. 
Fast Multireservoir Multiperiod Linear Pro- 
graming Models, 
W89-07754 4A 


NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). DEPT. OF GEOTECHNICAL 
ENGINEERING. 

Tidal Variations of Groundwater Level in an 

Estuarine Aquifer, 

W89-07185 2F 


Influence of Water on Engineering Properties of 
Weathered Rocks, 
W89-07191 2F 


Analysis of an Advanced Dewatering Scheme at 
an Opencast Coal Site in Northumberland, 
W89-07214 8A 





NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). ENGINEERING GEOLOGY 
UNIT. 


Design and Application of a Borehole Flowme- 
ter, 

'W89-07206 7B 
Results of an Experimental Programme of in situ 


Permeability Testing in Rock, 
W89-07207 2F 


NORGES VASSDRAGS- OG 
ELEKTRISITETSVESEN, OSLO. 
HYDROLOGICAL DIV. 
Hydrology of Bayelva, Spitsbergen. 
W89-07628 


NORSK INST. FOR VANNFORSKENING, 
OSLO. 
Niche Extension of Aquatic Macrophytes in Hy- 
drolakes: Predictive Assessment of Environmen- 


tal Impacts, 
W89-08027 2H 


NORTH CAROLINA STATE UNIV. AT 

RALEIGH. DEPT. OF CIVIL ENGINEERING. 
In Situ Measurement and Numerical Simulation 
of Oxygen Limited Biotransformation, 
W89-07575 5G 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF MARINE, EARTH AND 
ATMOSPHERIC SCIENCES. 
Monitoring the Chemical Climate of the Mt. 
Mitchell State Park for Evaluation of Its Impact 
on Forest Decline, 
W89-07668 5C 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF WOOD AND PAPER 
SCIENCE, 


Degradation of Hazardous Organics by the 
White Rot Fungus Phanerochaete chrysospor- 


ium, 
W89-07353 5D 


NORTH CAROLINA UNIV, AT CHAPEL 
HILL. DEPT. OF CITY AND REGIONAL 


iG. 
New Federalism and Social and Environmental 
Goals, 
W89-08067 6E 


NORTH CAROLINA UNIV. AT CHAPEL 

HILL. DEPT. OF ENVIRONMENTAL 

SCIENCES AND ENGINEERING. 
Quantification of Interferences under Equilibri- 
um Conditions with Application to Free Chlo- 
rine Analysis in the Presence cf Organic Chlor- 


amine, 
W89-07249 5F 


NORTH DAKOTA UNIV., GRAND FORKS. 
ENERGY AND MINERALS RESEARCH 
CENTER. 


PAH Partitioning Mechanisms with Activated 
Sludge, 
W89-07644 5D 


NORTH KARELIAN WATER DISTRICT 
OFFICE, JOENSUU (FINLAND). 
Water Quality of Lake Pyhajarvi (Karelia) in the 


1980s, 
W89-08082 2H 


NORTH WEST WATER AUTHORITY, 
MANCHESTER (ENGLAND). 
Measurement, Interpretation and Use of Perme- 
ability Values with Specific Reference to Fis- 
sured Aquifers, 
W89-07205 1A 


NORTH WEST WATER AUTHORITY, 
WARRINGTON (ENGLAND). 
Return of Fish to the Mersey Estuary, 
W89-08103 


ONTARIO HYDRO, TORONTO. CIVIL RESEARCH DIV. 


NORTH WEST WATER AUTHORITY, 

WARRINGTON (ENGLAND). RIVERS DIV. 
Inter-relationship between Changes in Ground- 
water Conditions and Engineering Construction, 
W89-07181 2 


Value and Interpretation of Groundwater Level 
Measurements, 
W89-07219 2F 


NORTHEAST LOUISIANA UNIV., MONROE. 
SCHOOL OF PHARMACY. 
Evaluation of Hematological Parameters and 
Gill ATPase as Indicators of Cadmium Expo- 
sure to Fish, 
W89-07336 5A 


NORTHERN ARIZONA UNIV., FLAGSTAFF. 
SCHOOL OF FORESTRY. 
Multicriterion Analysis of Forest Watershed 
Management Alternatives, 
W89-07546 4c 


NORTHERN INST. FOR SCIENTIFIC 
FISHERIES RESEARCH AND PLANNING, 
PETROZAVODSK (USSR). 

Fisheries Research in the Soviet Zone of Lake 

Pyhajarvi, 

W89-08081 2H 


NORTHUMBRIAN WATER AUTHORITY, 
GOSFORTH (ENGLAND). 
Beam Trawl Surveys as a Monitoring Tool in 
Polluted Estuaries in North-East England, 
W89-08094 SA 


NOTTINGHAM UNIV. (ENGLAND). DEPT. 
OF GEOLOGY. 
Geophysical Prediction of Fluid Flow in Sedi- 


ments, 
W89-07212 8D 


O.H. MATERIALS CORP., FINDLAY, OH. 
Remediation of Contaminated Ground Water 
Using Biological Techniques, 

W89-07578 5G 


OAK RIDGE NATIONAL LAB., TN. 
Comparisons of Laboratory Waste Extracts with 
Field Leachates, 

W89-07237 5B 


Problems in the Analysis of Solid Waste Ex- 
tracts Derived from Leaching Tests, 
W89-07238 SA 


Development of a Waste Tracking System for 
Planning and Analysis of Large Scale Leaching 
Experiments, 

W89-07290 5D 


OAK RIDGE NATIONAL LAB., TN. 
ANALYTICAL CHEMISTRY DIV. 
On-Line Voltammetric Analyzer for Trace 
Metals in Wastewater, 
W89-07736 SA 


OAK RIDGE NATIONAL LAB., TN. ENERGY 
DIV. 
Nontraditional Methodology for Flood Stage- 
Damage Calculations, 
W89-07557 2E 


OAK RIDGE NATIONAL LAB., TN. 
ENVIRONMENTAL SCIENCES DIV. 
Mononuclear and Polynuclear Aluminum Speci- 
ation Through Differential Kinetic Reactions 
with Ferron, 
W89-07271 2K 


Natural 35S as a Watershed-scale Tracer, 
W89-07369 5B 


Effects of Irradiance and Age on Chemical Con- 
stituents of Algal Assemblages in Laboratory 


Streams, 
W89-07525 2H 


OAK RIDGE NATIONAL LAB., TN. 
INFORMATION RESEARCH AND ANALYSIS 
DIV. 
Inventory of Non-Federally Funded Marine 
Pollution Research, Development and Monitor- 
ing Activities: West Coast Region, 
W89-07167 5G 


OCCIDENTAL COLL., LOS ANGELES, CA. 
DEPT. OF BIOLOGY. 
Toxicity of Chlorine Dioxide to Early Life 
Stages of Marine Organisms, 
'W89-08013 5C 


OESTERREICHISCHE AKADEMIE DER 
WISSENSCHAFTEN, VIENNA. INST. FUER 
LIMNOLOGIE. 

Alkalinity Generation in a Soft-Water Lake: Wa- 

tershed and In-Lake Processes, 

W89-07819 2H 


Bacterial Substrates in Gravel Beds of a Second 
Order Alpine Stream (Project Ritrodat-Lunz, 
Austria), 

W89-08181 2H 


Distribution of Organic Matter and Fauna in a 
Second Order, Alpine Gravel Stream (Ritrodat- 
Lunz Study Area, Austria), 

W89-08182 2H 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
AGRICULTURAL ECONOMICS AND RURAL 
SOCIOLOGY. 
Efficient Control of Cropland Sediment: Storm 
Event Versus Annual Average Loads, 
W89-07753 4D 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
CIVIL ENGINEERING. 
Spatial Adequacy of NASQAN Water Quality 
Data in Ohio River Basin, 
W89-07813 TA 


OITA UNIV. (JAPAN). DEPT. OF EARTH 
SCIENCE, 


Annual Temperature Variations of Spring Water 
in Forested Valleys, 
W89-08185 2H 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF ZOOLOGY. 
Nitrogen Fixation (Acetylene Reduction) in 
Lake Hefner, Oklahoma, 
W89-07533 2H 


OKLAHOMA UNIV., NORMAN. 
ENVIRONMENTAL AND GROUND WATER 
INST. 

Biological Removal of Trichloroethylene from 

Contaminated Ground Water, 

W89-07355 5G 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Short Term Temporal and Spatial Variability of 
Chlorophyll a Concentrations in the Elizabeth 
River, Virginia, 
W89-07542 2H 


OLD DOMINION UNIV., NORFOLK, VA. 

DEPT. OF CHEMICAL SCIENCES. 
Toxicological Significance of the Chemical Re- 
actions of Aqueous Chlorine and Chloramines, 
W89-07343 5c 


ONTARIO HYDRO, TORONTO. CIVIL 
PESEARCH DIV. 
Effect of Wet/Dry Cycles on the Leaching of 
Cemented Waste Forms, 
W89-07291 SE 





ONTARIO HYDRO, TORONTO. RESEARCH DIV. 


ONTARIO HYDRO, TORONTO. RESEARCH 
DIV. 
Coal Ash as Structural Fill, with Special Refer- 
ence to Ontario Experience, 
W89-07938 SE 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, DORCHESTER. DORSET 
RESEARCH CENTER. 
Relationship Between Organic Carbon, pH, and 
Aluminum Speciation in Acidified Waters of 
Ontario, 
W89-07296 SA 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. AIR 
RESOURCES BRANCH. 

Wet and Dry Deposition of Sulfur and Nitrogen 

Compounds in Ontario, 

W89-08050 2B 


OREGON GRADUATE CENTER, 
BEAVERTON. 
Cellular Ferredoxin and Flavodoxin Levels as 
Indicators of Iron-Stress in Cyanobacteria, 
W89-07360 5C 


OREGON STATE UNIV., CORVALLIS, COLL. 
OF OCEANOGRAPHY. 
Metabolic Regulation of Ammonium Uptake by 
Ulva rigida (Chlorophyta): A Compartmental 
Analysis of the Rate-Limiting Step for Uptake, 
W89-07617 5C 


OREGON STATE UNIV., CORVALLIS. DEPT. 

OF BOTANY AND PLANT PATHOLOGY. 
Lotic Algal Communities in the Mt. St. Helens 
Region Six Years Following the Eruption, 
W89-07616 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF CIVIL ENGINEERING. 
Use of Submerged Aerobic Biofilm Processes 
for Degradation of Halogenated Organic Com- 
unds, 
W89-07244 5D 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF SOIL SCIENCE. 
Analytical Solutions for Convective-Dispersive 
Transport in Confined Aquifers with Different 
Initial and Boundary Conditions, 
W89-07760 2F 


OSLO UNIV. (NORWAY). BIOLOGISK INST. 
Differential Grazing and Resource Utilization of 
Zooplankton in a Humic Lake, 

W89-08151 2H 


OSLO UNIV. (NORWAY). DEPT. OF 
BIOLOGY. 
Phosphorus and Nitrogen Limitation of Phyto- 
plankton in the Inner Oslofjord (Norway), 
W89-07838 


OSMANIA UNIV., HYDERABAD (INDIA). 
DEPT. OF ZOOLOGY. 
Effects of Organic and Inorganic Lead on the 
Oxygen Equilibrium Curves of the Fresh Water 
Field Crab, Barytelphusa guerini, 
W89-07588 5C 


OTAGO UNIV., DUNEDIN (NEW ZEALAND). 
DEPT. OF SURGERY. 
Interrelations Between Phytoplankton, Sub- 
merged Macrophytes, Black Swans (Cygnus 
atratus) and Zooplankton in a Shallow New 
Zealand Lake, 
W89-08028 2H 


OTAGO UNIV., DUNEDIN (NEW ZEALAND). 
DEPT. OF ZOOLOGY. 
Impact of Fine Silt on Epilithic Periphyton, and 
Possible Interactions between Periphyton and 
Invertebrate Consumers, 
W89-08201 6G 
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Applicability of the River Continuum Concept 
to New Zealand Streams, 
W89-08202 2H 


PADUA UNIV. (ITALY). DEPT. OF BIOLOGY. 
Macroinvertebrate Communities and Sediments 
as Pollution Indicators for Heavy Metals in the 
River Adige (Italy), 

W89-07489 5A 


Sodium Nitrilotriacetate Influences the Larval 
Development and Metamorphosis of Marine In- 
vertebrates, 

W89-07586 The 


PANSTWOWY ZAKLAD HIGIENY, WARSAW 
(POLAND). DEPT. OF SANITARY 
TOXICOLOGY. 
Studies on the Role of Gastrointestinal Tract 
Contents in the Methyiation of Inorganic Mer- 
cury Compounds, 
W89-07593 5B 


PAPUA NEW GUINEA UNIV., PORT 
MORESBY. DEPT. OF BIOLOGY. 
Environmental Archive: Tropical Urban Devel- 
opment Reflected in the Sediment Geochemistry 
of a Flood-Plain Lake, 
W89-07532 2H 


PARIS-6 UNIV. (FRANCE). LAB. DE 
PHYSIQUE ET CHIMIE MARIENS. 
Application of Isotopic and Biogeochemical 
Markers to the Study of the Biochemistry of 
Organic Matter in a Macrotidal Estuary, the 
Loire, France, 
'W89-07417 2L 


PARKHILL, SMITH AND COOPER, INC., EL 
PASO, TX. 
City of El Paso Ground Water Recharge 
Project, 
W89-07129 5D 


PAVIA UNIV. (ITALY). DEPT. OF GENETICS 
AND MICROBIOLOGY. 
Research on Vertical Zonation of Sessile Macro- 
benthos in the Lagoon of Venice, 
W89-07725 2L 


PENNSYLVANIA DEPT. OF 
ENVIRONMENTAL RESOURCES, 
HARRISBURG. 

Ashland Oil Spill: A State of Environmental 

Perspective, 

W89-07699 5C 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF CIVIL ENGINEERING. 
Nutrition of Thiothrix, Type 021N, Beggiatoa 
and Leucothrix Strains, 
W89-07632 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. SCHOOL OF FOREST RESOURCES. 
Three-Component Tracer Model for Stormflow 


on a Small Appalachian Forested Catchment, 
W89-08126 2A 


Temperature Preference of the Redbelly Tilapia, 
Oreochromis zilli (Gervais), 
W89-08159 2H 


PENNSYLVANIA UNIV., PHILADELPHIA. 
DEPT. OF SYSTEMS ENGINEERING. 
Performance and Kinetics of Aerated Fluidized 
Bed Biofilm Reactor, 
W89-07809 5D 


PERKINS COIE, WASHINGTON, DC. 
Turning the Tide on Water Quality, 
W89-07433 6E 


PITTSBURGH CITY WATER DEPT. PA. 
Factors Affecting the Occurrence of the Legion- 
naires Disease Bacterium in Public Drinking 
Water Supplies, 

W89-07384 SF 


POLISH ACADEMY OF SCIENCES, 
LOMIANKI. INST. EKOLOGII. 
Considerations on Benthos Abundance in Fresh- 
waters, its Factors and Mechanisms, 
W89-07848 2H 


POLISH ACADEMY OF SCIENCES, 
MIKOLAJKI. INST. OF ECOLOGY. 
Types of Basins Without Drainage and Factors 
Affecting the Water Cycle in Them in the 
Present-Day Landscape of the Masurian Lake- 
land, 
W89-07516 2A 


Influence of the Mire Proportion in a Drainage- 
less Catchment Area on the Trophic Status of 
Mire Waters, 

W89-07517 2H 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
DEPT. OF BOTANY. 
Filter Types, Filtration and Post-Filtration 
Treatment in Phytoplankton Production Studies, 
W89-07709 7B 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
INST. FOR COASTAL RESEARCH. 
Prediction of the Effects of Reduced River Dis- 
charge on the Estuaries of the Southeastern 
Cape Province, South Africa, 
W89-08139 2L 


PORTLAND STATE UNIV., OR. CENTER 
FOR PUBLIC HEALTH STUDIES. 
Origin of Biogenic Sulfide in Sediment, 
W89-07370 2H 


PORTSMOUTH POLYTECHNIC (ENGLAND). 
DEPT. OF GEOLOGY. 
Investigations into the Role of Groundwater in 
Promoting Floor Heave in Coal Mine Gater- 
oads, 
W89-07189 2F 


PRC ENVIRONMENTAL MANAGEMENT, 
INC., CHICAGO, IL. 
Ground Water Remediation Using an Extrac- 
tion, Treatment, and Recharge System, 
W89-07576 5G 


PRESIDENCY COLL., MADRAS (INDIA). 
DEPT. OF ZOOLOGY. 
Physical and Chemical Limnology of Bucking- 
ham Canal (Madras, India), 
W89-07527 5B 


Plankton and Related Parameters of Bucking- 
ham Canal at Madras, India: A Canonical Corre- 
lation Analysis, 

W89-07528 5C 


PRETORIA UNIV. (SOUTH AFRICA). DEPT. 
OF MICROBIOLOGY AND PLANT 
PATHOLOGY. 

Bacterial Population Structure Study of Water 

Cooling Systems in South Africa, 

W89-07926 5A 


PRETORIA UNIV. (SOUTH AFRICA). DIV. OF 
WATER UTILIZATION ENGINEERING AND 
ENVIRONMENTAL SCIENCE. 

Sludge Bulking Control with Ozone, 

W89-07468 5D 


PRINCETON UNIV., NJ. DEPT. OF CIVIL 
ENGINEERING. 
Modeling of Enhanced Biodegradation in Un- 
saturated Soil Zone, 
W89-07812 5G 





PROFESSIONAL PIPING SERVICES, INC., 
LAND O'LAKES, FL. 
Try Running Pigs Through Your Lines, 
W89-07655 SF 
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TEXAS UNIV., PORT ARANSAS. MARINE 
SCIENCE INST. 
Stable Isotopes as Environmental Tracers, 
W89-07277 


TEXAS WATER DEVELOPMENT BOARD, 
AUSTIN. 
Capacity Expansion Model for Hydrothermal 
Power Systems, 
W89-08165 8C 


THESSALONIKI UNIV., SALONIKA 
(GREECE). SCHOOL OF AGRICULTURE. 
Dissipative Finite Element Model for Free Sur- 
face Flow, 
W89-08125 2E 


THEW KOREA INST. OF CONSTRUCTION 
TECHNOLOGY, INCHON. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Treatment of Cr(VI)-Containing Wastewater by 
Addition of Powdered Activated Carbon to the 
Activated Sludge Process, 
W89-07640 5D 


OR-26 


TOKAI REGIONAL FISHERIES RESEARCH 
LAB., TOKYO (JAPAN). 
Distribution of Cs137, Bi207 and Pb210 in 
Sagami Bay Marine Sediments (In Japanese), 
W89-07778 5B 


TOKYO METROPOLITAN UNIV. (JAPAN). 
DEPT. OF GEOGRAPHY. 
Effects of Drainage Basin Characteristics on 
River Runoff and River Water Chemistry in 
Iceland (in Japanese), 
W89-07776 2E 


TOKYO UNIV. (JAPAN). DEPT. OF 
CHEMISTRY. 
Quenching and Liquid Chromatographic Deter- 
mination of Polythionates in Natural Water, 
W89-07698 SA 


TORONTO UNIV. (ONTARIO). DEPT. OF 
PHYSICS. 

Models of Cloud Chemistry, 

W89-07661 5B 


TRANSPORT AND ROAD RESEARCH LAB., 
CROWTHORNE (ENGLAND). GROUND 
ENGINEERING DIV. 

Monitoring Groundwater Conditions in a High- 

way Embankment, 

W89-07218 8D 


TRENT POLYTECHNIC, NOTTINGHAM 
(ENGLAND). DEPT. OF COMPUTING. 
Pressure and Flow Uncertainty in Water Sys- 


tems, 
W89-08168 5F 


TSUKUBA UNIV. (JAPAN). INST. OF 
BIOLOGICAL SCIENCES. 
Effect of a ‘Bio-Filter’ Aquatic Treatment Plant 
on Doh-Hoh-Numa Bog, Tsukuba City, Japan: 
Rapid Oligotrophication without Damage to the 
Phytoplankton Community, 
W89-07526 sD 


UNIVERSIDAD COMPLUTENSE DE MADRID 
(SPAIN). 
Soil Water Improvement by Trees in the Range- 
lands of Southern Spain, 
W89-08140 2G 


UNIVERSIDAD DEL PAIS VASCO, BILBAO 
(SPAIN). DEPT. DE MICROBIOLOGIA E 
INMUNOLOGIA. 
Effect of Visible Light on Progressive Dorman- 
cy of Escherichia coli Cells during the Survival 
Process in Natural Fresh Water, 
W89-08065 SA 


UNIVERSIDAD NACIONAL DE LA PLATA 
(ARGENTINA). INST. DEL MUSEO. 
Studies on Comparative Methods for the Esti- 
mation of Phytoplankton Biomass in the Reser- 
voir E. Ramos Mexia and Arroyito (Argentina) 
(Estudio Comparativo de Tres Metodos para la 
Estimacion de la Biomasa del Fitoplancton en 
los Lago-Embalses E. Ramos Mexia y Arroyito 
(R. Argentina), 
W89-08086 7B 


UNIVERSIDAD NACIONAL DE LUJAN 
(ARGENTINA). BIOLOGY DIV. 

Effects of Formulated Ethyl Parathion on Ferti!- 

ization of the Sea Urchin Pseudechinus magel- 

lanicus (Philippi), 

W89-08021 5C 
UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). DEPT. 
OF CHEMICAL ENGINEERING. 

Treatment and Determination of Organophos- 

phorous Pesticides in Wastewater by Using Con- 

tinuous Flow Methodologies Coupled On Line 
with High Performance Liquid Chromatogra- 


phy, 
W89-08146 5D 


UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). INST. DE 
TECNICAS ENERGETICAS. 
Study of the Radioactive Contents in Barcelo- 
na’s Water Supply During 1986 (Etude des Con- 
tenus Radioactifs des eaux d’Approvisionnement 
de Barcelona pendant l’Annee 1986), 
W89-07567 5B 


UNIVERSIDADE ESTADUAL DE CAMPINAS 
(BRAZIL). INST. DE QUIMICA. 
Predicting Cupric Ion Activities in Natural 
Waters using a Two Discrete Binding Sites 
Computer Model, 
W89-07399 7B 


UNIVERSIDADE FEDERAL DA BAHIA, 
SALVADOR (BRAZIL). INST. OF 
GEOSCIENCES. 

Method for Primary Productivity Measurements 

of Periphyton, 

W89-08087 7B 


UNIVERSIDADE FEDERAL DO MARANHAO, 
SAO LUIS (BRAZIL). DEPT. DE BIOLOGIA. 
Response to Artificial Enrichment with Ammo- 
nia and Phosphate of Phytoplankton from Lake 
Paranoa (Brasilia, DF), 
W89-08085 2H 


UNIVERSITE DE SAVOIE, CHAMBERY 
(FRANCE). LAB, D’ECOLOGIE. 
Seasonal Changes of Some Physiological and 
Structural Parameters in the Sediments of an 
Organically Polluted Stream, 
W89-08178 5C 


UNIVERSITE LIBRE DE BRUXELLES 
(BELGIUM). GROUPE DE MICROBIOLOGIE 
DES MILIEUX AQUATIQUES. 
Impact of a Nuclear Power Plant on Primary 
Production and Bacterial Heterotrophic Activi- 
ty in the River Meuse at Tihange (Belgium), 
W89-08 156 5C 


UNIVERSITY COLL., CARDIFF (WALES). 
DEPT. OF CIVIL AND STRUCTURAL 
ENGINEERING. 
Representation of Time Variant Free Surface 
Seepage Using Finite Difference Methods: A 
Review, 
W89-07213 f.% 


Effect of Small Density Changes on the Move- 
ment of Water Through an Unsaturated Sand, 
W89-08114 2G 


UNIVERSITY COLL., DUBLIN (IRELAND). 
DEPT. OF ZOOLOGY. 
Diel Variation in Chironomid Emergence and 
Implications for the Use of Pupal Exuviae in 
River Classification, 
W89-08171 SA 


UNIVERSITY COLL., LONDON (ENGLAND). 
PALAEOECOLOGY RESEARCH UNIT. 
Diagenesis of Magnetic Minerals in the Recent 
Sediments of a Eutrophic Lake, 
W89-07820 2H 


UNIVERSITY COLL. OF SWANSEA (WALES). 
DEPT. OF EARTH SCIENCES. 
Levels and Interactions of Selenium with Group 
IIB Metals in Mussels from Swansea Bay, South 
Wales, U.K., 
W89-08018 SB 


UNIVERSITY COLL. OF SWANSEA (WALES). 
SCHOOL OF BIOLOGICAL SCIENCES. 
Studies on the Growth and Nitrogen Assimila- 
tion of the Bloom Dinoflagellate Gyrodinium 
Aureolum Hulburt, 
W89-07712 yp. 





UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF BIOLOGICAL 


Pattern ‘and Process 


Streams, 
W89-08172 sc 


in Low-Order Acid 


UNIVERSITY OF MANCHESTER INST. OF 
SCIENCE AND TECHNOLOGY (ENGLAND). 
DEPT. OF PURE AND APPLIED PHYSICS. 


Model of Wet Deposition to Complex Terrain, 
W89-08043 5B 


UNIVERSITY OF NEW ENGLAND, 
ARMIDALE (AUSTRALIA). DEPT. OF 
BIOCHEMISTRY, MICROBIOLOGY AND 
NUTRITION. 
Using Activated Carbon to Remove Toxicity 
from Drinking Water Containing Cyanobacterial 
Blooms, 
W89-07999 5F 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
DEPT. OF CIVIL ENGINEERING. 

Stormwater Harvesting in the Urban Water- 

sheds of Arid Zones, 

W89-07553 3B 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
RESEARCH INST. 
Effects of Solvent and Humic Materials in 
Fluorimetric Determination of Oil Hydrocar- 
bons in Marine Sediments, 
W89-08143 5A 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
WATER RESOURCES AND ENVIRONMENT 
DIV. 
Metal Concentrations in Pearl Oyster, Pinctada 
radiata, Collected from Saudi Arabian Coast of 
the Arabian Gulf, 
W89-07681 5B 


UNIVERSITY OF SCIENCE, PENANG 
(MALAYSIA). SCHOOL OF BIOLOGICAL 
SCIENCES. 

Copper Uptake by Eichornia: Effects of Organic 

Complexants, 

W89-07380 5B 


UNIVERSITY OF SOUTH ALABAMA, 
MOBILE. DEPT. OF CHEMICAL 
ENGINEERING. 
Determining Chlorine Concentrations in Air and 
Water Samples for Scrubbing Studies Using Ion 
Chromatography, 
'W89-07600 SA 


UNIVERSITY OF SOUTH FLORIDA, ST. 

PETERSBURG. DEPT. OF MARINE SCIENCE. 
Underestimation of DNA _ Synthesis by 
(H3)Thymidine Incorporation in Marine Bacte- 


ria, 
W89-08039 2L 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF BIOLOGY. 
Rotifer Grazers and Phytoplankton: Seasonal 
Experiments on Natural Communities, 
W89-07524 2H 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF PHYSICS. 
Radon Progeny as Sources of Gross-Alpha Ra- 
dioactivity Anomalies in Ground Water, 
W89-07594 


UNIVERSITY OF SOUTHWESTERN 
LOUISIANA, LAFAYETTE. DEPT. OF 
CHEMICAL ENGINEERING. 
Petroleum Drilling/Production Operation on 
the Gulf of Mexico and the Gulf Coast, 
W89-07280 4c 
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VIRGINIA POLYTECHNIC INST. AND STATE UNIV., BLACKSBURG. DEPT. OF CIVIL 


UNIVERSITY OF STRATHCLYDE, GLASGOW 
(SCOTLAND). DEPT. OF PHYSICS. 
Canopy Storage Capacity and Its Vertical Dis- 
tribution in a Sitka Spruce Canopy, 
W89-08118 2D 


UNIVERSITY OF THE NORTH, SOVENGA 
(SOUTH AFRICA). LIMNOLOGICAL 
RESEARCH UNIT. 
Production of the Sharptooth Catfish Clarias 
gariepinus (Burchell) and the European 
Common Carp Cyprinus carpio L. with Artifi- 
cial Feeding in Polyculture in Maturation Ponds 
at Seshego, Lebowa, 
W89-07927 sD 


UNIVERSITY OF THE WEST INDIES, ST. 
AUGUSTINE (TRINIDAD AND TOBAGO). 
DEPT. OF CHEMISTRY. 
Evaluation of the Extraction Efficiencies of 
Some Common Extractants for Fe, Cr, Mn, Ni, 
Pb and Cu on Five Grain-Size Fractionated, 
Tropical Marine Sediments, 
W89-07671 5A 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). 
Selection of Stormwater Model Parameters, 
W89-07815 2A 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). DEPT. 
OF GEOGRAPHY AND ENVIRONMENTAL 
STUDIES. 

160 Years of Rainfall in the Cape: Has There 

Been a Change, 

W89-08138 2B 


UNIVERSITY OF WALES INST. OF SCIENCE 
AND TECHNOLOGY, CARDIFF. DEPT. OF 
APPLIED BIOLOGY. 
Studies on the Acute Toxicity of Pollutants to 
Freshwater Macroinvertebrates: 5. The Acute 
Toxicity of Cadmium to Twelve Species of 
Predatory Macroinvertebrates, 
W89-07536 5C 


UNIVERSITY OF WESTERN ONTARIO, 
LONDON. GEOTECHNICAL RESEARCH 
CENTRE. 
Eleventh Canadian Geotechnical Colloquium: 
Contaminant Migration Through Groundwater-- 
the Role of Modelling in the Design of a 
W89-07941 


UPPSALA UNIV. (SWEDEN). DEPT. OF 
HYDROLOGY. 
Movement of Meltwater in Small Basins, 
W89-07626 2E 


Application of an Adaptive Forecast Algorithm 
to the River Vasterdalalven, 
W89-08135 2E 


Swedish Evaporation Research, a Review, 
W89-08136 2D 


UPPSALA UNIV. (SWEDEN). 
LIMNOLOGISKA INSTITUTIONEN. 
Macrophytes in Lake Anketjarn: A Lake Domi- 
nated by Juncus bulbosus L., 
W89-08030 2H 


UTAH STATE UNIV., LOGAN. DEPT. OF 
ECONOMICS. 
Water Policies for Energy Development, 
W89-07555 6D 


UTAH UNIV., SALT LAKE CITY. DEPT. OF 
CIVIL ENGINEERING. 
Determination of an Optimal Aquifer Yield, 
with Salt Lake County Applications, 
W89-08124 2F 


‘UTRECHT RIJKSUNIVERSITEIT 


(NETHERLANDS). DEPT. OF 
EXPERIMENTAL ZOOLOGY. 
Cadmium Kinetics in Freshwater Clams: Uptake 
of Cadmium by the Excised Gill of Anodonta 
anatina, 
W89-08023 5B 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF GEOGRAPHY. 
Major Obstacles to Water Quality Management: 
Part 1. Hydro-Schizophrenia, 
W89-08208 6E 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). INST. OF EARTH 
SCIENCES. 
in Subrecent Marine Sediments in the 
Eastern Scheldt, Southwest Netherlands, 
'W89-07833 2 


VALENCIA UNIV. (SPAIN). DEPT. OF 
ANIMAL PHYSIOLOGY. 
Cadmium-Binding Proteins in Midgut Gland of 
Freshwater Crayfish Procambarus clarkii, 
W89-07587 5B 


VAPO OY, JYVASKYLA (FINLAND). 
RESEARCH DEPT. 
Sedimentation Ponds as the Water Treatment 
System in the Peat Production Areas and Their 
Effect on the Water Quality and Plankton Com- 
munities, 
W89-08223 5G 


VERMONT AGENCY OF NATURAL 
RESOURCES, NORTH WATERBURY. DEPT. 
OF ENVIRONMENTAL CONSERVATION. 
Tests of the CREAMS Model on Agricultural 
Fields in Vermont, 
W89-07552 5B 


VERMONT UNIV., BURLINGTON. DEPT. OF 
CIVIL AND MECHANICAL ENGINEERING. 
Activated Sludge Secondary Solids Flux Varia- 
bility, 
W89-07485 5D 


VICTORIA UNIV. OF MANCHESTER 
(ENGLAND). DEPT. OF ENVIRONMENTAL 
BIOLOGY. 

Disused Docks as Habitats for Estuarine Fish: A 

Case Study of Preston Dock, 

W89-08096 2L 


VIKRAM UNIV., UJJAIN (INDIA). SCHOOL 
OF STUDIES IN ZOOLOGY. 
Studies on the Surficial Sediments of a Tropical 
Reservoir: Observations on Gandhisagar Lake, 
M. P. India, 
W89-07529 2H 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. DEPT. OF 
BIOLOGICAL AND FISHERIES SCIENCES. 
Survival of Escherichia coli and Salmonella spp. 
in Estuarine Environments, 
W89-08033 2L 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF 
AGRONOMY. 

Chemical Speciation and Plant Toxicity of 

Aqueous Aluminum, 

W89-07311 5B 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 

Freeze-Thaw Conditioning of Chemical and Bi- 

ological Sludges, 

W89-07635 5D 
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VIRGINIA POLYTECHNIC INST. AND STATE UNIV., BLACKSBURG. DEPT. OF CIVIL 


Soluble Manganese Removal on Oxide-Coated 
Filter Media, 
W89-08079 5F 


VIRGINIA UNIV., CHARLOTTESVILLE. 

DEPT. OF ENVIRONMENTAL SCIENCES. 
Non-Tidal Freshwater Wetlands in Virginia, 
W89-07429 


Quantifying the Relationship Between Atmos- 
pheric Transport and the Chemical Composition 
of Precipitation on Bermuda, 

W89-07659 5B 


VIZGAZDALKODASI TUDOMANYOS 
KUTATO INTEZET, BUDAPEST (HUNGARY). 
Beta-Cyclodextrin Enhanced Biological Detoxi- 
fication of Industrial Wastewaters, 
W89-07488 5D 


VRIJE UNIV., AMSTERDAM 
(NETHERLANDS). INST. VOOR 
AARDWETENSCHAPPEN. 

Barometric Tides in Partly-Saturated Confined 

Aquifers in Botswana, 

W89-08110 2F 


VSESOYUZNYI NAUCHNO- 
ISSLEDOVATEL’SKII INST. 
GIDROTEKHNIKI I MELIORATSII, 
KHARKOV (USSR). 

Estimation of Detection Limits of Test Methods 

for Water Analysis, 

W89-08147 5A 


VYSOKA SKOLA CHEMICKO- 
TECHNOLOGICKA, PRAGUE 
(CZECHOSLOVAKIA). INST. OF WATER 
TECHNOLOGY AND ENVIRONMENTAL 
PROTECTION. 

Removal of Manganese from Water in Fluidized 

Bed, 

W89-07569 SF 


WAIKATO UNIV., HAMILTON (NEW 
ZEALAND). DEPT. OF BIOLOGICAL 
SCIENCES. 
Temporal and Diel Emergence of Chironomidae 
(Diptera: Insecta) from a New Zealand Stream, 
W89-08194 2H 


WARD, ASHCROFT AND PARKMAN, 
LIVERPOOL (ENGLAND).). 
Investigation and Control of Groundwater at 
Ysbytty Reservoir, Gwynedd, 
W89-07230 8A 


WARRINGTON AND RUNCORN 
DEVELOPMENT CORP., WARRINGTON 
(ENGLAND). DEPT. OF ENGINEERING. 
Advance Land Drainage as an Aid to Construc- 
tion in Areas with High Groundwater Levels in 
Warrington New Town, 
W89-07232 8A 


WARSAW UNIV. (POLAND). DEPT. OF 
CHEMISTRY. 
Determination of Lead in Waters by AAS After 
Preconcentration, 
W89-07496 SA 


WARSAW UNIV. (POLAND). DEPT. OF 
HYDROBIOLOGY. 
Malacofauna in Isolated and Interconnected 
Lakes, 
W89-08 157 2H 


WASHINGTON STATE UNIV., PULLMAN. 
U.S. National Biogenic Sulfur Emissions Inven- 
tory, 

W89-07387 5B 


WASHINGTON STATE UNIV., PULLMAN. 
COLL. OF PHARMACY. 
Metabolism of Pentachlorophenol by Fish, 
W89-07615 5B 


OR-28 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
ATMOSPHERIC SCIENCES, 
Chemical Consequences of the Initial Diffusional 
Growth of Cloud Droplets: A Clean Marine 


Case, 
'W89-07664 2K 


Measurements of Atmospheric Gas-Phase and 
Aqueous-Phase Hydrogen Peroxide Concentra- 
tions in the Winter on the East Coast of the 
United States, 

W89-07665 SA 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
GENETICS. 
Specific Proteins and their Applications in 
Wastewater Treatment, 
W89-07394 5D 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
ZOOLOGY. 
Effect of the Mt. Mazama Ashfall on the Plank- 
tonic Diatom Community of Lake Washington, 
W89-07787 2H 


WASHINGTON UNIV., SEATTLE. 
QUATERNARY RESEARCH CENTER. 
Oxygen Isotope Changes in Tropical Ice, Quelc- 
caya, Peru, 
W89-07706 2C 


WATER AND ELECTRICITY DEPT., ABU 
DHABI (UNITED ARAB EMIRATES). 
Cost Allocation for Electricity and Water for 
the Umm Al Nar West Cogeneration Plant 
Using the Exergy Accounting Method, 
W89-07968 6C 


WATER QUALITY CONTROL LABS., 
BALMAZUJVAROS (HUNGARY). TRV 
SUFACE WATER TREATMENT PLANT. 
Chlorinated Drinking Water XAD Isolates Do 
Not Affect the Sister Chromatid Exchange Fre- 
quency, 
W89-07414 5C 


WATER RESEARCH CENTRE, 
MEDMENHAM (ENGLAND). 
Trace Organic Compounds in Groundwater: A 
Survey of Unpolluted Groundwater from Three 
Major British Aquifer Systems, 
W89-07193 2F 


Toxicity of Ammonia to Early Life Stages of 
Rainbow Trout (Salmo gairdneri), 
W89-07648 5C 


Survey of the Anaerobic Biodegradation Poten- 
tial of Organic Chemicals in Digesting Sludge, 
W89-07862 5D 


WATER RESEARCH CENTRE, 
MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 

Aluminum Speciation and Toxicity in Upland 

Waters, 

W89-07356 5C 


WATER RESOURCES ASSOCIATES, 
LAFAYETTE, CA, 
Demand Forecasting: A Model for San Francis- 


co, 
W89-07993 6D 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Size-Structure and Productivity of the Plankton 
Community of an Ethiopean Rift Valley Lake, 
W89-07918 2H 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Air-Stripping Mass Transfer Correlations for 
Volatile Organics, 
W89-07696 5F 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
EARTH SCIENCES. 
Contaminant Migration in Groundwater with 
Emphasis on Hazardous Waste Disposal, 
W89-07145 5B 


WATERLOOPKUNDIG LAB. TE DELFT 
(NETHERLANDS). WATER RESOURCES AND 
ENVIRONMENT DIV. 
Integrated Water Quality- and Water Quantity 
Model as a Tool for Water Management: Appli- 
cation to the Province of Friesland, The Nether- 
lands, 
W89-08210 6B 


WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. 
Phytoplankton Community Dynamics in Law- 
rence Lake of Southwestern Michigan, 
W89-07537 2H 


WELSH WATER AUTHORITY, GWENT. 
FISHERIES TECHNICAL UNIT. 
Biology of the Twaite Shad, Alosa fallax fallax 
(Lacepede), in the Severn Estuary, 
W89-08101 81 


Movement of Atlantic Salmon, Salmo salar L., 
into the River Usk, South Wales, in Relation to 
Water Quality, 

W89-08 105 81 


WEST CHESTER UNIV. OF PENNSYLVANIA. 
DEPT. OF BIOLOGY. 
Numerical Response of Chydorids (Cladocera) 
and Chircnomids (Diptera) to Nutrient-En- 
hanced Periphyton Growth, 
W89-08153 2H 


WEST VIRGINIA UNIV., MORGANTOWN. 
DIV. OF PLANT AND SOIL SCIENCES. 
Freshwater Mussels as Monitors of Bacteriologi- 
cal Water Quality, 
W89-07954 5A 


WESTERN AUSTRALIA UNIV., NEDLANDS. 
CENTRE FOR WATER RESEARCH. 
Definition of a Capture Zone for Shallow Water 
Table Lakes, 
W89-08 112 2A 


WHITMAN AND HOWARD, INC., 
WELLESLEY, MA. 
Borrowing Tomorrow's Treatment Technol- 
ogies Today, 
W89-07700 SF 


WILLIAM AND MARY COLL., GLOUCESTER 
POINT, VA. INST. OF MARINE SCIENCE. 
Acute Toxicity of PAH Contaminated Sedi- 
ments to the Estuarine Fish, Leiostomus xanth- 
urus, 
W89-07685 SC 


Effects of Phosphamidon and Lindane on the 
Limb Regeneration of Penaeid Prawn, Penaeus 
monodon, 

W89-07687 5C 


WINNIPEG UNIV. (MANITOBA). DEPT. OF 
BIOLOGY. 
Concentrations of Lead in Aquatic Macrophytes 
from Shoal Lake, Manitoba, Canada, 
W89-07673 5B 


WISCONSIN UNIV.-LA CROSSE. DEPT. OF 
BIOLOGY. 
Effect of Cd(++) Treatment on Whole Body 
Electrolyte Composition of Larval Brook Trout 
(Salvelinus fontinalis) in Soft, Acidic Water, 
W89-07403 5C 





WISCONSIN UNIV.-MILWAUKEE. CENTER 
FOR GREAT LAKES STUDIES. 
Sediment-Profile Camera Study of Milwaukee 
Harbor Sediments, 
W89-07445 2J 


WISCONSIN UNIV.-SUPERIOR. CENTER 
FOR LAKE SUPERIOR ENVIRONMENTAL 
STUDIES. 
Method for Preliminary Assessment of Aquatic 
Contamination Sites Using Sediment Extract, 
W89-07584 5A 


WORLD HEALTH ORGANIZATION, ATHENS 
(GREECE). CO-ORDINATING UNIT FOR THE 
MEDITERRANEAN ACTION PLAN. 

Regional Measures for Marine Pollution Control 

in the Mediterranean, 

'W89-07844 5G 


WRIGHT, MORRIS AND ARTHUR, 
WASHINGTON, DC. 
Economic Considerations in the Section 404 
Wetland Permit Process, 
W89-07425 6E 


WRIGHT STATE UNIV., DAYTON, OH. 
DEPT. OF BIOLOGICAL SCIENCES. 
Occurrence of the Toxic Cyanobacterium (Blue- 
Green Alga) Microcystis aeruginosa in Central 
China, 
W89-07523 2H 


ORGANIZATIONAL INDEX 
ZULULAND UNIV., EMPANGENI (SOUTH AFRICA). DEPT. OF ZOOLOGY. 


WROCLAW UNIV. (POLAND). BOTANIC 
GARDEN. 
Studies on the Ecology of Aldrovanda vesicu- 
losa L.: I. Ecological Differentiation of A. vesi- 
culosa Population Under the Influence of Chem- 
ical Factors in the Habitat, 
W89-07512 2H 


Studies on the Ecology of Aldrovanda vesicu- 
losa L.: II. Organic Substances, Physical and 
Biotic Factors and the Growth and Develop- 
ment of A. vesiculosa, 

W89-07513 2H 


WYOMING UNIV., LARAMIE. DEPT. OF 
MOLECULAR BIOLOGY. 
Use of Nutrient Response Techniques to Assess 
the Effectiveness of Chlorination of Rapid Sand 
Filter Gravel, 
'W89-08057 SF 


Comparison of Methods for Enumeration of Se- 
lected Coliforms Exposed to Ozone, 
W89-08058 5F 


WYZSZA SZKOLA NAUCZYCIELSKA W 

SLUPSKU (POLAND). DEPT. OF ECOLOGY 

AND PROTECTION OF ENVIRONMENT. 
Effect of Cage Aquaculture of Rainbow Trout 
on the Distribution and Stability of Macro- 
benthos in Eutrophic Lake Letowskie, 
W89-07514 81 


YALE UNIV., NEW HAVEN, CT. SCHOOL OF 
MEDICINE. 
Absence of Association Between Total Hetero- 
trophic and Total Coliform Bacteria from a 
Public Water Supply, 
W89-07859 SA 


YAMAGATA UNIV. (JAPAN). FACULTY OF 
GENERAL EDUCATION. 
Climatic Water Balance in the Southwestern 
Part of Japan (In Japanese), 
W89-07777 2A 


ZENTRUM FUER UMWELTGESTALTUNG, 
BERLIN (GERMAN D.R.). 
In-Situ Monitoring of Water Quality on the 
Basis of Spectral Reflectance, 
'W89-07849 5A 


ZULULAND UNIV., EMPANGENI (SOUTH 
AFRICA). DEPT. OF ZOOLOGY. 
Episodic Events and Estuaries: Effects of Cy- 
clonic Flushing on the Benthic Fauna and Diet 
of Solea bleekeri (Teleostei) in Lake St Lucia on 
the South-Eastern Coast of Africa, 
W89-08089 2L 


Interaction of Salinity and Temperature as a 
Mechanism for Spatial Separation of Three Co- 
existing Species of Ambassidae (Cuvier) (Teleos- 
tei) in Estuaries on the South-East Coast of 
Africa, 

W89-08090 2L 








ACCESSION NUMBER INDEX 


W89-07144 W89-07228 
waanr wareiens W89-07145 W89-07229 
W89-06977 89-07061 
W89-06978 W89-07062 W89-07146 W89-07230 
W89-06979 W89-07063 W89-07147 W89-07231 
W89-06980 W89-07064 W89-07148 W89-07232 
W89-06981 W89-07065 W89-07149 W89-07233 
W89-06982 W89-07066 W89-07150 W89-07234 
W89-06983 W89-07067 W89-07151 W89-07235 
W89-06984 W89-07068 W89-07152 W89-07236 
W89-06985 W89-07069 W89-07153 W89-07237 
W89-06986 W89-07070 W89-07154 W389-07238 
W89-06987 W89-07071 W89-07155 W389-07239 
W89-06988 W89-07072 W89-07156 W89-07240 
W89-06989 W89-07073 W89-07157 W389-07241 
W89-06990 W89-07074 W89-07158 W89-07242 
W89-06991 W89-07075 W89-07159 W89-07243 
W89-06992 W89-07076 W89-07160 W389-07244 
W89-06993 W89-07077 W89-07161 W89-07245 
W89-06994 W89-07078 W89-07162 W389-07246 
W89-06995 W89-07079 W89-07163 W39-07247 
W89-06996 W89-07080 W89-07164 W89-07248 
W89-06997 W89-07081 W89-07165 w39-07249 
W89-06998 W89-07082 W89-07166 W89-07250 
W89-06999 W89-07083 W89-07167 W39-07251 
W89-07000 W89-07084 W89-07168 W89-07252 
W89-07001 W89-07085 W89-07169 W89-07253 
W89-07002 W89-07086 W89-07170 w39-07254 
W89-07003 W89-07087 W89-07171 ws9.07255 
W89-07004 W89-07088 W89-07172 wes.07256 
W89-07005 W89-07089 W89-07173 weeons7 
W89-07006 W89-07090 W89-07174 wenanss 
W89-07007 W89-07091 W89-07175 weee7s 
W89-07008 W89-07092 W89-07176 waeanaes 
W89-07009 W89-07093 W89-07177 wenn 
W89-07010 W89-07094 W89-07178 wana 
W89-07011 W89-07095 W89-07179 wananie 
W89-07012 W89-07096 W89-07180 waltaanas 
W89-07013 W89-07097 W89-07181 wanaien 
W89-07014 W89-07098 W89-07182 wanneins 
W89-07015 W89-07099 W89-07183 hate 
W89-07016 W89-07100 W89-07184 waneahes 
W89-07017 W89-07101 W89-07185 wananees 
W89-07018 W89-07102 W89-07186 waane 
W89-07019 W89-07103 W89-07187 wana 
W89-07020 W89-07104 W89-07188 waa 
W89-07021 W89-07105 W89-07189 wanuaaes 
W89-07022 W89-07106 W89-07190 ba on 
W89-07023 W89-07107 W89-07191 waa 
W89-07024 W89-07108 W89-07192 wines 
W89-07025 W89-07109 W89-07193 be sn 
W89-07026 W89-07110 W89-07194 ~ 
W89-07027 W89-07111 W89-07195 ae 
W89-07028 W89-07112 W89-07196 pee 
W89-07029 W89-07113 W89-07197 bet ms 
W89-07030 W89-07114 W89-07198 bea 
W89-07031 W89-07115 W89-07199 wine 
W89-07032 W89-07116 W89-07200 La pe 
W89-07033 W89-07117 W89-07201 ee 
W89-07034 W89-07118 W89-07202 Sandee 
W89-07035 W89-07119 W89-07203 be he 
W89-07036 W89-07120 W89-07204 8 i 
W89-07037 W89-07121 W89-07205 W89-07. ~ 
W89-07038 W89-07122 W89-07206 wae 
W89-07039 W89-07123 W89-07207 aie 
W89-07040 W89-07124 W89-07208 a a 
W89-07041 W89-07125 W89-07209 eae 
W89-07042 W89-07126 W89-07210 ones 
W89-07043 W89-07127 W89-07211 wanes 
W89-07044 W89-07128 W89-07212 waa 
W89-07045 W89-07129 W89-07213 =e 
W89-07046 W89-07130 W89-07214 Le nn 
W89-07047 W89-07131 W89-07215 ws9 “— 
W89-07048 W89-07132 W89-07216 cabanas 
W89-07049 W89-07133 W89-07217 Lt 
W89-07050 W89-07134 W89-07218 8 _ 
W89-07051 W89-07135 W89-07219 wean 
W89-07052 W89-07136 W89-07220 waaieens 
W89-07053 W89-07137 W89-07221 8 cm 
W89-07054 W89-07138 W89-07222 ween 
W89-07055 W89-07139 W89-07223 wana 
W89-07056 W89-07140 W89-07224 beste 
W89-07057 W89-07141 W89-07225 wines 
W89-07058 W89-07142 W89-07226 wae 
W89-07059 W89-07143 W89-07227 





ACCESSION NUMBER INDEX 
W89-07311 


W89-07311 W89-07395 W89-07479 W89-07563 
W89-07312 W89-07396 W89-07480 W89-07564 
W89-07313 W89-07397 W89-07481 W89-07565 
W89-07314 W89-07398 W89-07482 W89-07566 
W89-07315 W89-07399 W89-07483 W89-07567 
W89-07316 5 W89-07400 W89-07484 W89-07568 
W89-07317 W89-07401 W89-07485 W89-07569 
W89-07318 W89-07402 W89-07486 W89-07570 
W89-07319 W89-07403 W89-07487 W89-07571 
W89-07320 W89-07404 W89-07488 W89-07572 
W89-07321 W89-07405 W89-07489 W89-07573 
W89-07322 W89-07406 W89-07490 W39.07574 
W89-07323 W89-07407 W89-07491 W39-07575 
W89-07324 W89-07408 W89-07492 W89-07576 
W89-07325 W89-07409 W89-07493 W39-07577 
W89-07326 W89-07410 W89-07494 W39-07578 
W89-07327 W89-07411 W89-07495 W89-07579 
W89-07328 W89-07412 W89-07496 W89-07580 
W89-07329 W89-07413 W89-07497 W89-07581 
W89-07330 W89-07414 W89-07498 w39.07582 
W89-07331 W89-07415 W89-07499 W39.07583 
W89-07332 W89-07416 W89-07500 W89-07584 
W89-07333 W89-07417 W89-07501 W89-07585 
W89-07334 W89-07418 W89-07502 w80.07586 
W89-97335 W89-07419 W89-07503 waeense? 
W89-0733 W89-07420 W89-07504 wenorses 
W289-072 5 W89-07421 W89-07505 W89-07589 
W39-073 w89-07422 W89-07506 W389-07590 
W89-0733 W89-07423 W89-07507 wenaien 
W89-07340 5 W89-07424 W89-07508 

W89-07341 5 W89-07425 W89-07509 W89-07592 
W389-07342 5F W89-07426 W89-07510 W89-07593 
W89-07343 W89-07427 W89-07511 W89-07594 
W89-07344 5 W89-07428 W89-07512 W89-07595 
W89-07345 W89-07429 W89-07513 W89-07596 
W389-07346 W89-07430 W89-07514 W89-07597 
W289-07347 W89-07431 W89-07515 W89-07598 
W89-07348 W89-07432 W89-07516 W89-07599 
W39-07349 5 W89-07433 W89-07517 W89-07600 
W89-07350 2K W89-07434 W89-07518 W89-07601 
W89-07351 2 W89-07435 W89-07519 W89-07602 
W89-07352 W89-07436 W89-07520 W89-07603 
W89-07353 W89-07437 W89-07521 W89-07604 
W89-07354 5 W89-07438 W89-07522 W89-07605 
W89-07355 W89-07439 W89-07523 W89-07606 
W89-07356 W89-07440 W89-07524 W89-07607 
W89-07357 W89-07441 W89-07525 W89-07608 
W89-07358 W89-07442 W89-07526 W89-07609 
W89-07359 W89-07443 W89-07527 W89-07610 
W89-07360 W89-07444 W89-07528 Ww89-07611 
W89-07361 W89-07445 W89-07529 W89-07612 
W89-07362 W89-07446 W89-07530 W89-07613 
W89-07363 5 W89-07447 W89-07531 W89-07614 
W89-07364 W89-07448 W89-07532 W89-07615 
W89-07365 W89-07449 W89-07533 W89-07616 
W89-07366 W89-07450 W89-07534 W89-07617 
W89-07367 W89-07451 W89-07535 W89-07618 
W89-07368 5 W89-07452 W89-07536 W89-07619 
W89-07369 5 W89-07453 W89-07537 W89-07620 
W89-07370 W89-07454 W89-07538 W89-07621 
W89-07371 W89-07455 W89-07539 W89-07622 
W89-07372 W89-07456 W89-07540 W89-07623 
W89-07373 W89-07457 W89-07541 W89-07624 
W89-07374 5 W89-07458 W89-07542 W89-07625 
W89-07375 5C W89-07459 W89-07543 W89-07626 
W89-07376 W89-07460 W89-07544 W89-07627 
W89-07377 W89-07461 W89-07545 W89-07628 
W89-07378 W89-07462 W89-07546 W89-07629 
W89-07379 W89-07463 W89-07547 W89-07630 
W89-07380 W89-07464 W89-07548 W89-07631 
W89-07381 W89-07465 W89-07549 W89-07632 
W89-07382 W89-07466 W89-07550 W89-07633 
W89-07383 W89-07467 W89-07551 W89-07634 
W89-07384 W89-07468 W89-07552 W89-07635 
W89-07385 W89-07469 W89-07553 W89-07636 
W89-07386 W89-07470 W89-07554 W89-07637 
W89-07387 W89-07471 W89-07555 W89-07638 
W89-07388 W89-07472 W89-07556 W89-07639 
W89-07389 W89-07473 W89-07557 W89-07640 
W89-07390 W89-07474 W89-07558 W89-07641 
W89-07391 W89-07475 W89-07559 W89-07642 
W89-07392 W89-07476 W89-07560 W89-07643 
W89-07393 W89-07477 W89-07561 W89-07644 
W89-07394 W89-07478 W89-07562 W89-07645 
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W89-07646 
W89-07647 
W89-07648 
W89-07649 
W89-07650 
W89-07651 
W89-07652 
W89-07653 
W89-07654 
W89-07655 
W89-07656 
W89-07657 
W89-07658 
W89-07659 
W89-07660 
W89-07661 
W89-07662 
W89-07663 
W89-07664 
W89-07665 
W89-07666 
W89-07667 
W89-07668 
W89-07669 
W89-07670 
W89-07671 
W89-07672 
W89-07673 
W89-07674 
W89-07675 
W89-07676 
W89-07677 
W89-07678 
W89-07679 
W89-07680 
W89-07681 
W89-07682 
W89-07683 
'W89-07684 
W89-07685 
W89-07686 
W89-07687 
W89-07688 
W89-07689 
W89-07690 
W89-07691 
W89-07692 
W89-07693 
W89-07694 
W89-07695 
W89-07696 
W89-07697 
W89-07698 
W89-07699 
W89-07700 
W89-07701 
W89-07702 
W89-07703 
W89-07704 
W89-07705 
W89-07706 
W89-07707 
W89-07708 
W89-07709 
W89-07710 
W89-07711 
W89-07712 
W89-07713 
W89-07714 
W89-07715 
'W89-07716 
W89-07717 
W89-07718 
W89-07719 
W89-07720 
W89-07721 
W89-07722 
W89-07723 
W89-07724 
W89-07725 
W89-07726 
W89-07727 
W89-07728 
W89-07729 


W89-07730 
W89-07731 
W89-07732 
W89-07733 
W89-07734 
W89-07735 
W89-07736 
W89-07737 
W89-07738 
W89-07739 
W89-07740 
W89-07741 
W89-07742 
W89-07743 
W89-07744 
W89-07745 
W89-07746 
W89-07747 
W89-07748 
W89-07749 
W89-07750 
W89-07751 
W89-07752 
W89-07753 
W89-07754 
W89-07755 
W89-07756 
W89-07757 
W89-07758 
W89-07759 
W89-07760 
W89-07761 
W89-07762 
W89-07763 
W89-07764 
W89-07765 
W89-07766 
W89-07767 
W89-07768 
W89-07769 
W89-07770 
W89-07771 
'W89-07772 
W89-07773 
W89-07774 
W89-07775 
W89-07776 
W89-07777 
W89-07778 
W89-07779 
W89-07780 
W89-07781 
W89-07782 
W89-07783 
W89-07784 
W89-07785 
W89-07786 
W89-07787 
W89-07788 
W89-07789 
W89-07790 
W89-07791 
W89-07792 
W89-07793 
W89-07794 
W89-07795 
W89-07796 
W89-07797 
W89-07798 
W89-07799 
W89-07800 
W89-07801 
W89-07802 
W89-07803 
W89-07804 
W89-07805 
W89-07806 
W89-07807 
W89-07808 
W89-07809 
W89-07810 
W89-07811 
W89-07812 
W89-07813 


W89-07814 
W89-07815 
W89-07816 
W89-07817 
W89-07818 
W89-07819 
W89-07820 
W89-07821 
W89-07822 
W89-07823 
W89-07824 
W89-07825 
'W89-07826 
W89-07827 
W89-07828 
W89-07829 
W89-07830 
W89-07831 
W89-07832 
W89-07833 
W89-07834 
W89-07835 
W89-07836 
W89-07837 
W89-07838 
W89-07839 
W89-07840 
W89-07841 
W89-07842 
W89-07843 
W89-07844 
W89-07845 
W89-07846 
'W89-07847 
W89-07848 
W89-07849 
W89-07850 
W89-07851 
W89-07852 
W89-07853 
W89-07854 
W89-07855 
W89-07856 
W89-07857 
W89-07858 
'W89-07859 
W89-07860 
W89-07861 
W89-07862 
W89-07863 
W89-07864 
W89-07865 
W89-07866 
W89-07867 
W89-07868 
W89-07869 
W89-07870 
W89-07871 
W89-07872 
W89-07873 
W89-07874 
W89-07875 
W89-07876 
W89-07877 
W89-07878 
W89-07879 
W89-07880 
W89-07881 
W89-07882 
W89-07883 
W89-07884 
W89-07885 
W89-07886 
W89-07887 
W89-07888 
W89-07889 
W89-07890 
W89-07891 
W89-07892 
W89-07893 
W89-07894 
W89-07895 
W89-07896 
W89-07897 
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W89-07898 
W89-07899 
W89-07900 
W89-07901 
W89-07902 
W89-07903 
W89-07904 
W89-07905 
W89-07906 
W89-07907 
W89-07908 
W89-07909 
W89-07910 
W89-07911 
W89-07912 
W89-07913 
W89-07914 
W89-07915 
W89-07916 
W89-07917 
W89-07918 
'W89-07919 
W89-07920 
W89-07921 
W89-07922 
W89-07923 
W89-07924 
W89-07925 
W89-07926 
W89-07927 
W89-07928 
W89-07929 
W89-07930 
W89-07931 
W89-07932 
W89-07933 
W89-07934 
W89-07935 
W89-07936 
W89-07937 
W89-07938 
W89-07939 
W89-07940 
W89-07941 
W89-07942 
'W89-07943 
W89-07944 
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Ww89-07981 


W89-07981 W89-08046 W89-08111 W89-08176 
W89-07982 W89-08047 W89-08112 W89-08177 
W89-07983 W89-08048 W89-08113 W89-08178 
W89-07984 W89-08049 W89-08114 W89-08179 
W89-07985 W89-08050 W89-08115 W89-08180 
W89-07986 W89-08051 W89-08116 W89-08181 
W89-07987 W89-08052 W89-08117 W89-08182 
W89-07988 W89-08053 W89-08118 W89-08183 
W289-07989 W89-08054 W89-08119 W89-08184 
W89-07990 W89-08055 W89-08120 W89-08 185 
W39-07991 W89-08056 W89-08121 W89-08186 
W89-07992 W89-08057 W89-08122 W89-08187 
W89-07993 W89-08058 W89-08123 W89-08188 
W89-07994 W89-08059 W89-08124 W89-08189 
W89-07995 W89-08060 W89-08125 W89-08190 
W89-07996 W89-08061 W89-08 126 W89-08191 
W89-07997 W89-08062 W89-08127 W89-08192 
W89-07998 5 W89-08063 W89-08128 W89-08193 
W89-07999 W89-08064 W89-08129 ws9-08194 
W89-08000 W89-08065 W89-08130 w39.08195 
W89-08001 W89-08066 W89-08131 W89-08196 
W89-08002 W89-08067 W89-08132 weneeis? 
W89-08003 W89-08068 W89-08133 wananese 
W89-08004 W89-08069 W89-08134 bet nen 
W89-08005 W89-08070 W89-08135 wananie 
W89-08006 W89-08071 W89-08136 wandaane 
W89-08007 W89-08072 W89-08137 weunanans 
W89-08008 W89-08073 W89-08138 wabaiane 
W89-08009 W89-08074 W89-08139 wasaaine 
W89-08010 W89-08075 W89-08140 batt 
W89-08011 W89-08076 W89-08141 wanaaans 
W89-08012 W89-08077 W89-08142 wonauaet 
W89-08013 W89-08078 W89-08143 

W89-08014 W89-08079 W89-08144 W89-08208 
W89-08015 W89-08080 W89-08145 W89-08209 
W89-08016 W89-0808 1 W89-08146 W89-08210 
W89-08017 W89-08082 W89-08147 W89-08211 
W89-08018 W89-08083 W89-08148 W89-08212 
W89-08019 W89-08084 W89-08149 W89-08213 
W89-08020 W89-08085 W89-08150 W89-08214 
W89-08021 W89-08086 W89-08151 W89-08215 
W89-08022 W89-08087 W89-08152 W89-08216 
W89-08023 W89-08088 W89-08153 W89-08217 
W89-08024 W89-08089 W89-08154 W89-08218 
W89-08025 W89-08090 W89-08155 W89-08219 
W89-08026 W89-08091 W89-08156 W89-08220 
W89-08027 W89-08092 W89-08157 W89-08221 
W89-08028 W89-08093 W89-08158 W89-08222 
W89-08029 W89-08094 W89-08159 W89-08223 
W89-08030 W89-08095 W89-08 160 W89-08224 
W89-08031 W89-08096 W89-08161 W89-08225 
W89-08032 W89-08097 W89-08162 W89-08226 
W89-08033 W89-08098 W89-08163 W89-08227 
W89-08034 W89-08099 W89-08164 W89-08228 
W89-08035 W89-08100 W89-08165 W89-08229 
W89-08036 W89-08101 W89-08166 W89-08230 
W89-08037 W89-08102 W89-08167 W89-08231 
W89-08038 W89-08103 W89-08168 W89-08232 
W89-08039 W89-08104 W89-08169 W89-08233 
W389-08040 W89-08105 W89-08170 W89-08234 
W89-08041 W89-08106 W89-08171 W89-08235 
W89-08042 W89-08107 W89-08172 W89-08236 
W89-08043 W89-08108 W89-08173 W89-08237 
W89-08044 W89-08109 W89-08174 W89-08238 
W89-08045 W89-08110 W89-08175 W89-08239 
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Subject Fields 


NATURE OF WATER 


WATER CYCLE 


WATER SUPPLY AUGMENTATION 
AND CONSERVATION 


WATER QUANTITY MANAGEMENT 
AND CONTROL 


WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 


RESOURCES DATA 


ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


INDEXES 
SUBJECT INDEX 
AUTHOR INDEX 


ORGANIZATIONAL INDEX 


ACCESSSION NUMBER INDEX 








1989 Price Schedules for the United States, Canada, 
and Mexico 


These prices are for customers in the United States, Canada, and 
Mexico; other customers, write for price list PR-360-4. 


Microfiche & Paper Copy 
Reports 


Standard Prices Exception Prices _Diskettes Magnetic Tapes 


E01 .......... $9.00 
EN2.......... 11.50 
E03 13.00 
E04 .......... 15.50 
E0S 

E06 

OT sian 

RID cscsise 
oe 
ae 
Oe cassiston 

2 oe 

1) eee 


Published = Seiaikl 
Searches & se 
Special 


sl G0... 
Directories e190. 


NO1........$55.00  E20......... 
a ene |: tne 


Computer Products 


* Contact NTIS for price 
Prices effective January 1, 1989 
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